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LUBRICATING THE PRODUCT ¢ ELECTRONIC CONTROLS 
FOR BETTER MACHINES © SMALL MOTOR REPAIRS | 


ON A PRODUCTION BASIS ¢ ALUMINUM STAMPINGS 
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THE GAGE PUBLISHING COMPANY, Publishers to Industry Since 1892 
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recuts and polishes diamond 
wire-drawing dies 


The expert touch and critical 
eye of John Oesterheld, die 
room supervisor, puts preci- 
sion into the delicate art of 
cutting and polishing the 
diamonds for Belden wire- 
drawing dies. His long serv- 
ice is a key to the high 
quality of Belden Magnet 
Wire. John Oesterheld, and 
the other craftsmen pictured 
above, aretypical of the many 
skilled Belden artisans who 
have devoted a lifetime of 
service to the production of 
magnet wire of unsurpass- 
able excellence. 





- Depend on Belden Magnet Wire Craftsmen 


-.. and get rid of the “TROUBLE TRIO” 
in your winding department 























You want lower winding costs. You 
know that Springy Wire, Spooling 
Trouble, and Defective Insulation 
(the famous Trouble Trio) are the 
cause of costly coil rejections, delayed 
winding schedules, and dissatisfied 
customers. It is not merely the price 
per pound—but the overall cost 
including rejections, delays, etc., 





belde 


that is the true magnet wire cost. 

Why notget rid of the Trouble Trio? 

Specify Belden on your next 
magnet wire order. Depend on 
Belden Magnet Wire Craftsmen to 
keep the Trouble Trio out of your 
winding department. 

Belden Manufacturing Co., 4633 
W. Van Buren St., Chicago. : 


Beldenamel * Celenamel * Cotenamel® Silkenamel* Textile Covered Magnet Wire 
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FOR BRILLIANT ZINC PLATING 


@ ZIN-O-LYTE is the one process 
that results in a brilliant finish 
direct from the bath. Its wide 
application to iron and steel base 
metals and its simple, economical 
operation render it a first choice 


for modern metal finishing. 


ZIN-O-LYTE is superior to other 
zinc processes in that it requires no 
“after dip” for brilliant deposits, 
an almost indispensable character- 


istic for barrel plating and very 
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desirable for still tank operation. 
ZIN-O-LYTE Salts are required ] 
only for the original installation. ‘ 
Proper concentration of the bath tl 
: : 3 . ‘ il 

is maintained simply by the addi- 
7 i  & 

tion of sodium cyanide and small 

E. 1. DU PONT DE NEMOURS & CO., Inc. 
amounts of brightener. s 
WILMINGTON 

| DELAWARE Write for the new folder on Du Pont . 
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chemicals. processes, materials, 
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in 1936: 


“The first basically 
new vacuum cleaner 
in ten years.” 


Pace-serrer to the industry was last year’s Hoover 
vacuum cleaner. Radically restyled . . . redesigned with 
thirteen plastic parts ... it was 342 pounds lighter, new 
in appearance and utility, with features unmatched by 
competitors. . 

And sales reflected the fact that here was the most 


saleable cleaner of the year. 


So now Hoover builds another new cleaner—this 
one with 21 plastic parts. Even the crevice tool and bag 
connections are molded of Durez. The result? Still 
more weight pared off. Permanent scratch-proof sur- 
face. Noise reduction. Smart, modern contours. And 


another cleaner that’s going to outsell competitors . . . 


because it’s easier to sell with its many advantages. 
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In 19373: 


Hoover 
improves On a major 
improvement. 














Here’s another example of the fact that it pays to 
“Try Durez first’. You not only gain unlimited design 
possibilities, you get strength without bulk, self-insu- 
lation . . . and production is simplified because each 
Durez part is formed and finished in a single molding 
operation. When considering plastic applications con- 
sult your custom molder or let us tell you the advantages 
Durez offers your product. Write General Plastics Inc., 
1612 Walck Road, North Tonawanda, New York. 


General Plastics’ 


DUREZ 
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--- due to Bakelite Motded 


kF* manufactured products bet- 
ter illustrate the all’round de- 
pendability of Bakelite Molded than 
the new rough-service flashlight de- 
signed by the Stewart R. Browne 
Mfg. Co. Completely housed in Im- 
pact Bakelite Molded, this product 
may be made waterproof and gas- 
proof...safe for use under water 
or in mines. 

Further advantages of Bakelite 
Molded for this and other services, 
are: its electrical insulating value; 
light weight; and high resistance 
to breakage from mechanical shock 
and to deterioration from water, 
heat, gasoline. oil. common solvents, 


BAKELITE CORPO EF 


BAK 


The registered trode morts shown obove dutingush motencls 
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dilute acids and alkalies. It is non- 
corroding and long-wearing. 

In addition, Bakelite Molded 
provides important manufacturing 
benefits for products made in quan- 
tity. Each part is completely formed 
and finished in a single molding 
operation, with all bosses, through- 
holes and metal inserts permanently 
incorporated. The self-contained 
color of the material and the fine 
lustre imparted by the mold ob- 
viate separate finish coating. 

Manufacturers and their produc- 


tion engineers and designers are 


invited to learn the many unusual 
merits of Impact Bakelite Molded 
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and various other special ty pes of the 
material. Write for useful reference 


booklet 25M, “Bakelite Molded”. 





(Below) Rough-service flashlight with com- 
plete housing of brown Impact Bakelite 
Molded. Product of Stewart R. Browne 
Mfg. Co. (Above) Bakelite Molded parts, 
showing accurately molded threads. 





ATION, 247 PABA AVE ee. NEW YORK, N.Y. 


BAKELITE CORPORATION OF CANADA, LIMITED, 1 


63 Dufferin Street, Toronto, Canada W est Coast: Electrical Specialty Co., Inc., 316 Eleventh Street. San Franciseo, Cal. 
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For countless ages, the Christmas tree 
has symbolized the gayety and good 


will of the yuletide. For many years 
also, the Delco name-plate on an 
appliance motor has signified long life, 
dependability and intrinsic quality. 
The prestige enjoyed by this symbol is 
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reflected in the widespread public 
acceptance of Delco-powered washers, 
ironers, refrigerators, air conditioners, 
oil burners and stokers. Delco Products 
Division, General Motors Corporation, 
Dayton, Ohio. In Canada: McKinnon 
Industries, Ltd., St. Catharines, Ont. 











Out in BROWN? 


Every pack of “huskies” has its leader—the dog 
who is in front position, not by appointment, but 
under the law of the survival of the fit. Likewise, 
in every industry there are those who lead. They 
hold this front position not because they claim it to 
be theirs, but because the field they serve has placed 
them there. This position cannot be attained by coax- 
ing or by asking for it. It comes only to the manu- 


THE WIRE THAT MADE 





facturer whose product has earned it— Electrical 
tradenames of almost priceless value daily are 
entrusted to the performance of heating elements 
made of Chromel. This sort of confidence obviously 
is placed only upon a product that deserves 
it.. .. For technical data, send for Catalog-L. . 


HOSKINS MFG. COMPANY 
DETROIT MICHIGAN 











ELECTRIC HEAT POSSIBLE 
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ALUMINUM GOODS MFG. CO 


Manufacturers of automobiles, trucks, trailers, radios, refrigera- 
tors, clocks, bicycles, movie cameras, electric roasters and 
other products too numerous to list, depend on Aluminum 
Goods Manufacturing Company for stampings and moldings 
of aluminum and stainless steel. 


Whether the parts be small hidden units or important ele- 
ments of exterior design, you can be sure that they have been 
carefully engineered and precisely produced. 


If you are a present or potential user of stampings or mold- 
ings of aluminum and stainless steel, we would like to tell you 
about the great variety of work we do and the way we dao it. 
That story will explain why parts fabricated by A. G. M. Co. 
are used by so many manufacturers, and why it might be ad- 
vantageous for you to specify this source of supply. 


WISCONSIN 














GRANITE: VE ITY 
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Repeat orders go to the manufacturer whose electrical products always deliver the 

same peak performance. Your products can have this reputation if the electrical 
sheets you use are always of uniformly high quality. e Granite City Electrical Sheets 
are known for their outstanding uniformity of electrical and physical characteristics. 
Extremely careful control of materials and all processes assures a consistency you 


can stake your reputation on with complete confidence. 


GRANITE CITY STEEL CO. e Granite City, Illinois 


pie 3 | 1613 Pioneer Building, St. Paul 


GIUiisetiar) O° Mote Tower: Milwaukee 


1209 R. A. Long Building, Kansas City 
1805 Boatmen’s Bank Bldg., St. Louis 
8 South Michigan Blvd., Chicago 


NOW OPERATING ONE OF THE LARGEST 


CONTINUOUS MILLS IN THE UNITED STATES 


GALVANIZED SHEETS ¢ STEEL SHEETS * PLATES AND TIN PLATE 
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Protected Power 
FOR SEVERE SERVICE 


Motors must be tough to work efficiently where the air 
is polluted with powdered sand or grinding compound, 
mill dust, or corrosive fumes. And tough means more 
than just a case over a regular open-frame motor. Every 
detail of the design must be dictated by the severe 


service requirements. 


L- LE BANE 


DIESEL ENGINES REFRIGERATORS 
PUMPS RADIOS 
ELECTRICAL MACHINERY WASHERS 
FAIRBANKS SCALES FARM EQUIPMENT 
RAILROAD EQUIPMENT STOKERS 


WATER SYSTEMS AIR CONDITIONERS 
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Starting with its built-in double enclosure, which dust 
and fumes cannot penetrate, the Fairbanks-Morse fan- 
cooled motor is tough through and through. Cool oper- 
ation is guaranteed by ventilating fans at each end of the 
shaft. Grease-lubricated, sealed ball bearings assure 
mechanical efficiency. These and other special features 
are built into a motor whose over-all dimensions are the 
same as On open-frame types. 

Write for Bulletin AEB401.7. Address Fairbanks, Morse 
& Co., 900 S. Wabash Ave., Chicago, Ill. 34 branches at 


your service throughout the United States. 
7109-EA40. 132 
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FAIRBANKS-MORSE 


REGARDS GUARANTEES EVEN 
MORE SERIOUSLY THAN YOU DO 


@ You can rely on Fairbanks-Morse guarantees, rely on the 
savings promised by Fairbanks-Morse engineers, for two reasons. 
Most Fairbanks-Morse products have grown up with the indus- 
tries they serve. Only one factor influences design and materials 
. conditions of service in the field. And to make doubly sure 


that an F-M product will be equal to any test of service, F-M 
inspection is ruthless. 





Promises of performance are made to you by men who know 
industry ... your industry in particular. Chosen for their sound 
judgment and ability to analyze, these F-M men know what a 
Fairbanks-Morse product can contribute to the efficiency and 
profits of your business. 

On your most immediate problem of power, pumping, or 
weighing, call an F-M sales engineer. Fairbanks, Morse & Co., 
900 S. Wabash Ave., Chicago, Ill. 34 branches at your service 
throughout the United States. 





PALE EARLE - beOahseke 
, Power, Pumping, and Weighing Equipment 
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Columbia Steel Company, San Francisco, Pacific Coast Distributors * 


T TAKES good materials and ex- 
pert workmanship to keep a con- 

tinuous stream of “O. K.’s” coming 
down the production line. Trouble- 
free operation is important when 
schedules must be maintained to 
meet increased demands. That’s why 
it pays to use magnet wire that 1s 
dependable. 

Through our constant research and 
repeated process improvements, we 
are continually improving magnet 
wire to make it easier to use... and 
more efficient in service. That’s why 


our Magnet Wire is of highest quality 
to perform today’s tasks... why it will 
be of highest quality for tomorrow’s. 

Our MAGNET WIRE 1s carefully 
annealed to maintain absolute uni- 
formity. It is high in dielectric 
strength .. . high in conductivity. It 
is available in all standard sizes, 
shapes and constructions, with a com- 
plete selection of coverings to meet 
your needs. Your orders for magnet 
wire can be filled promptly. Our 
complete stocks assure a convenient 
source of supply for you. 


MAGNET WIRE 


AMERICAN STEEL & WIRE 


Cleveland, Chicago and New York 


COMPANY 


United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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TAP AND FASTEN 
in one operation! 


Shakeproof’s new “Hi-Hook” Thread- 

Cutting Screw solves the problem of 

making tight and rigid fastenings in 

plastics at low cost. This amazing 

screw actually cuts a clean, sharp 

thread in any plastic material. It drives 

easily, too, because its double-slot 

design assures an acute cutting edge. 

Test Shakeproof’s “Hi-Hook” 

Thread-Cutting Screw on the material 

you are using—see how it lowers Leading Mill Supplv, Hardware} 
costs and speeds up production. Write aoe saben e Saree eee 


now stock Shakeproof Thread- 


: . . ; Screw Shak y 
for your free demonstration kit, today! lock “luehers ta saeeea 


packages. Write for name o 
nearest jobber! 


SHAKEPROOF LOCK WASHER CO. } 


Distributor of Shakeproof Products Manufactured by Illinois Tool Works 
2559 North Keeler Avenue Chicago, Illinois 
IN CANADA: Canada Illinois Tools, Ltd., Toronto, Ont. 

Copr. 1937 Ilinois Tool Works 
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creations which are a joy to the knowing, discriminating 
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Aluminum parts in a Toledo Plaskon Scale 


*Tt’s made of Aluminum.” That can be said of a 
surprisingly large number of parts in the make-up 
of modern products. Designers are capitalizing 
more and more on the advantages to be gained 
through the use of Aluminum. 

Aluminum can be formed by practically every 
method known to the metal-working industry. 
There is an Alcoa Aluminum Alloy suited to each 
method, and one which develops these character- 
istics of Aluminum to best advantage: light 
weight, resistance to corrosion, strength to suit 
the application, sturdiness and durability. 

ALUMINUM COMPANY OF AMERICA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


Aluminum meets modern 
manufacturing requirements 
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WHO OUT-TALKS THEM 


“Actions speak louder than words.” And action is the only language of Veeder- 
















Root Counting Devices—a persuasive language that has been taught to many prod- 


ucts, such as business machines, tractors, machine tools, presses, and elevators. 


Built-in Veeder-Root Counters enable these products to record their own perform- 
ance stories—in terms of operations, starts, stops, pieces, trips, mileage, volume, 
speed, lengths—records that make sales. And quite often they increase a product’s 
utility—give food and amusement machines a memory that never forgets a coin 


enable gasoline pumps to compute gallons of gas in terms of dollars and cents. ; 
ei ee 

Dp er 

: | ‘4 

Have you ever determined whether your product can gain these powerful sales ad- 4 i. 
vantages? A Veeder-Root engineer might point out a chance you’ ve overlooked—for a. 
antages? A Veeder- g ght | a che ; ) fu 
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few counter applications are obvious to an unaccustomed eye. Write, no obligation. Z 
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VEEDER-ROOT INC 


HARTFORD, CONNECTICUT 


Counters jor Cue, Purpose 


OFFICES IN BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT GREENVILLE, S.C. LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 
ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO CITY LONDON PARIS POKIO SHANGHAI MELBOURNE if 
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lL. makes no difference whether you manufacture electric 


toasters or circuit breakers - + ° automobiles or 84S 
burners - +> heating plants oF refrigerators - + if your 
product requires automatic action at predetermined tem- 
perature changes OF automatic control of temperature, 
Chace can supply the tyP® size and shape of available 
Thermostatic Bimetal most suitable to f ulfill your require- 


ments and meet your specifications. 


Chace Thermostatic Bimetal is available in many types. 
Combinations of numerous metals and alloys are used ..- 
each best suited to a specific purpose: Whether you desire 
Bimetal parts fabricated to finished shapes ready for assem~ 
bly into your product, oF in sheets OF strips, Chace offers 
you unmatched engineering, metallurgical, and manufac- 
turing facilities. Close adherence to delivery schedules is an 
important advantage of Chace service. Uniformity in 
action, in metallurgical content, in measurements .--- those 
are other factors which have won for Chace an enviable list 


of satisfied customers. 


Enjoy Chace service. If your job can be done with 
Bimetal, Chace is ready to serve you.-- the way you want 


to be served. 


ne tae ests Heat 





@ When screws tightened up ordinary separators 
in this telephone type switch, pressure frequently 
caused “flow” .. . softening of the material, 


which resulted in loosened screws. 


And in addition, load, humidity, and temperature 
did their shares to throw out of alignment the 


many small parts, causing breakdown and expense. 


But MICARTA cured it! MICARTA compresses 
only sth as much as ordinary plastics, and ex- 
pands only Ysoth as much, under 95% humidity 


conditions. 


With separators of MICARTA, screws can be 
driven home, clamps tightened, with no ill 
effects. Radio, telephone, or other electric 
devices can be made more trouble-free, more 
reliable with MICARTA. 


J 06079 


caused trouble 
they cured it 
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TRY THE MICARTA CURE 


MICARTA’S 


+ 
Gent fgualls 


strength 


Great mechanical 
strength 


Low moisture 
absorption 


@ Easy workability 


If you are troubled with 
design or production prob- 
lems ... if you need a low- 
cost, high-quality material 
with exceptional character- 
istics, look at MICARTA! 
This versatile plastic, com- 
bining advantages of many 
different materials, may be 
the answer. It costs noth- 
ing to investigate ... and 
MICARTA may be “just 
what the doctor orders”! 


For complete information, 
address Westinghouse E. & 
M.Co., MICARTA Division, 
Trafford, Pa. 


Westinghouse Micarta 
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INSULATING PARTS OF FORMICA 


ORMICA grades are available for all the 
- diferent uses for which laminated phenolic 
insulation is employed. Formica is used in large 
and small parts in a great variety of machinery 
and devices. It has been used by some of the 


leading American electrical organizations for 








nearly 25 years... A large factory is specialized 
on just this one product with a large and com- 
petently manned laboratory in control. Special 
variants of regular grades can often be de- 


. Send us 


your inquiries or your blue prints for quotation. 


veloped where volume justifies it . . 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI, OHIO 





ORMICA 
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OVER 300 TYPES 


These rugged solenoid relays are available for any type of industrial applica- 
tion. They are reliable and good for millions of trouble-free operations. Consist- 
ent in opening and closing. Ideal for heavy duty, high speed machine tool service. 





Over five years ago, Allen- 
Bradley developed the first 
modern solenoid contactor—the 
Bulletin 700. This relay estab- 
lished an unequaled reputation 


for ruggedness, dependability, 
exact operation, and long life. 
Thus, it soon became standard 
equipment on modern high- 
speed machine tools. 

Now, new refinements — the 
result of five years’ field ex- 
perience on production jobs— 
have been incorporated in Bul- 
letin 700 solenoid contactors. 
The relays have been re- 
arranged to make the wiring 
terminals easily accessible. 
Now a clear view is obtained 
down all contacts. The contacts 
themselves have been made 
larger. More millions of oper- 
ations have been added. How- 
ever, the basic design of the 
Bulletin 700 relay remains un- 
changed. The up-and-down 
solenoid motion, the double 
break, silver alloy contacts, and 
other design features respon- 
sible for the relay's success have 
not been altered. 

If you require exact relay 
operation, write Allen-Bradley. 
They have a Bulletin 700 relay 
that will solve your problem. 


SEND 


for Bulletin 700 ° With the old mounting, wiring the back 


\ 
\ contacts was a difficult job. The wired 





With the new relay mounting, it is easy to 
wire all connections. The finished job pre- 
\relay presented this jumbled appearance. sents this neat and orderly appearance. 


Allen-Bradley Company, 

1309 S. First Street, 

Milwaukee, Wisconsin. 

Please send me a copy of Bulletin 700. 


Nome ; 8 


Company. . 


Street..... 
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PIREUISIVN SEAKINGS 


FOR EVERY LOAD, SPEED AND DUTY 
108 DISTINCT SERIES 
OVER 3000 SIZES 


BALL, ROLLER And THRUST 
14" to 21 Bore— Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN. U.S.A. 
REE MEO 
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LITTLE BLACK SPOTS BEFORE YOUR EVES 


Examine the asbestos insula- 
tion on a piece of Deltabes- 
ton Wire. It is clean... 
pure... completely free 
from foreign particles and 
impurities. That’s because 
Deltabeston insulation is 
carefully prepared, by an ex- 
clusive purifying process. 





If you are using wire and 
cable with ordinary asbestos 
insulation, look at it closely. 
The presence of tiny black 
spots and lines may indicate 
magnetic iron. This condi- 
tion often exists when puri- 
fication is not complete. 


EMPHASIZE THE IMPORTANCE OF 
DELTABESTON WIRE IN YOUR APPLIANCE 


A good product deserves Deltabeston Asbestos- 
insulated Wire. Lasting, faithful service demands 
it. Deltabeston is designed and built to eliminate 
common causes of appliance failure. 

An exclusive process of purifying asbestos is one 
reason for Deltabeston’s superiority. Impurities 
detrimental to insulation resistance and dielectric 
strength are removed. The result is an insulation 


that will do a lot to make your product satisfy 


your customers ... lastingly and dependably. 
Write for complete information about Deltabeston 
Stove Wire, Fixture Wire, Appliance Lead Wire 
and Switchboard Wire. Address Section Y-9812, 
Appliance and Merchandise Department, Gen- 
eral Electric Company, Bridgeport, Connecticut. 
Deltabeston Wire and Cable is distributed nation- 
ally by General Electric Merchandise Distrib- 


utors and Graybar Electric Company. 


GENERAL @ ELECTRIC 


DELTABESTON WIRE AND CABLE 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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RAFFIC LIGHTS 

must be depend- 

able because they 

control the safety 

tl of wave after wave 

| of travelers at 

cross purposes. That is one reason why 
Synthane Bakelite-laminated is used for 
nsulating traffic light circuits—that plus 
Synthane’s combination of mechanical 


trength, low moisture absorption and 


SHEETS * RODS © TUBES © FABRICATED PARTS ¢ SILENT STABILIZED GEAR MATERIAL 


high dielectric strength. Synthane’s great 
value lies in its unusually broad combina- 
tion of physical, electrical, chemical and 
mechanical properties. Synthane is a uni- 
formly dense, solid material. It is tough, 
strong and light in weight; one of the 
most effective dielectric materials—com- 
bining low power factor, low moisture 
absorption, high dielectric strength and 
low dielectric constant. It is chemically 


inert; corrosion resistant; easy to ma- 


chine. The uses for Synthane are count- 
less. Just as its combined properties are 
necessary for insulating traffic lights, so 
it may be of material assistance in the 
manufacture of your product. Synthane 
is often the most economical ma- 
terial to use. Write for “‘Synthane for 
Mechanical Applications”, telling us 
in your request your requirements. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


- Bakelite — nN laminated _ 
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How Motors 
are Made, 
at Ampere 


The illustration shows an induction motor 
stator about to have its life line lengthened —by 
means of the vacuum impregnation process. 


The stator is placed in a vacuum tank under a high 
vacuum to remove the last traces of moisture, and is 
then subjected (under heavy pressure and high heat) ‘ 
_to impregnation with insulating varnish. The varnish 
penetrates to every part of the windings, filling any 
air pockets that may have been present, and making 
the windings dirt, oil and moisture resisting to the 
highest possible degree. 


This process is not used generally in the making of 
motors because it is an expensive process requiring 
very expensive equipment. It is used at Ampere— 
that is the reason Crocker-Wheeler motors last so 


Sms, long on the job. 
CROCKER-WHEELER ELEC. MFG. CO. 
Meo 205 nee Main Office and Works: AMPERE, N. J. 
EXCELLENT ENGINEERING SALES OFFICES IN PRINCIPAL CITIES ® 
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If you use fibre, you'll find our new 
book full of valuable information. It 
takes you through the Taylor Mill 

most modern, up-to-the minute Plant 
of its kind in the world. . . It shows 
you how Taylor Vulcanized Fibre, 
Taylor Insulation, Taylor Phenol Fibre 
and Silent Gears are made. It pictures 
and describes processes and equip- 
ment that give Taylor products their 
high uniform quality—the reason why 
they are preferred by executives and 


sees all -- - tells all 
for Fibre Users’ Benefit 


engineers in many industries. Read- 
ing it, we believe, you too will be 
convinced that the superiority we 
claim for Taylor products, and the 
efficiency of the service we offer to 
our customers, are no idle boasts. 


Write for your copy of this newest 


Taylor book. 


TAYLOR FIBRE CO. 
NORRISTOWN, PA. 
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His SPECIALIZED KNOWLE 


SUVCS many headaches” 


SENSIBLE and far-sighted is the home-builder who takes advantage of 
the guidance and specialized knowledge of an experienced architect. 

Design that will conform to good architectural tradition, yet exactly 
suit the individual needs of the household. Freedom from annoying 
breakdowns and costly depreciation which sound construction and 
dependable materials guarantee. These are advantages assured by the 
services of the architect ... the home-building specialist. 

Specialized knowledge of electrical insulation saves many “headaches”, 
too, in designing and building electrical products. That is where Mica 
Insulator Company can help. More than 42 years of experience as the 
specialist in electrical insulation make us the logical consultant on 
your own insulation problems. 


200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 







RECENT LAMICOID DEVELOPMENT 
UTILIZED FOR ELECTRIC FIREPLACE 


Lamicoid is a most versatile material. In 
the variety of forms developed at \\Wa 
Insulator Co's. laboratory, this laminated 
plastic material has found wide use for 
bothelectrical and mechanical applications. 

The attractive fireplace illustrated i; an 
example. It combines the beauty of natural- 
wood veneer with the structural advaniages 
of steel—plus all the surface features 
a plastic finish. 


OVER 40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE! 


MICANITE . . . EMPIRE VARNISHED INSULATIONS . . . LAMICOID LAMINATED PLASTIC MATERIALS 














































thew ler Mahe GOUDAPPLIANCES 


(Sxclter / 


When you are looking for smooth, quiet, depend- 
able operation, look to the motor! Is it dynamically 
balanced to eliminate vibration? Are the bearings 
bored for absolute precision of fit? Are ventilation 
and lubrication modern and efficient? Do the de- 
sign and construction keep current-consumption 




































low? Is it enginered for your appliance? 

Users of R& M Motors can answer Yes to all 
these questions. For forty-one years Robbins & 
Myers has acted as a foremost supplier to the elec- 
trical appliance industry—and R& M engineers 
have been concentrating on the problems of the 
industry in order to render a specialized motor 
service to manufacturers who want to make good 
appliances better. 

R &M motors are the choice of many leading 
makers of washers, ironers, pumps, stokers, tools, 
office equipment, and other appliances. The ap- 
proval of consumers has confirmed the wisdom of 
that choice, and the R&M nameplate on the 
motor is accepted by the public generally as the 
mark of an appliance built to meet the highest 
standards of quality. 

Let R&M prestige add a plus to your mer- 
chandising program. Put your motor problem up 
to Robbins & Myers engineers. They'll work with 
your engineers, and specify —or build to order—the 
motor to fit the job. . . . Robbins & Myers, Inc., 
Springfield, Ohio: The Robbins & Myers Co., Ltd., 
2 Brantford, Ont. 
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HERE IS THE CAUSE- 





OF UNNECESSARY COSTS 


Inserts slow-up molding... 
boost expense...complicate 
structural design 









ELIMINATE IT... you can make stronger 


fastenings with Hardened Self-tapping Screws 
--.-and save molding and assembly time 


Seven out of ten times you will save 
..and get BETTER 


assemblies...if you consider Parker- 


time and money. 


Kalon Hardened Self-tapping Screws 
FIRST when you need to join or 
make fastenings to plastic materials. 


\ simple comparison shows why— 


THE SIMPLEST WAY: Hardened 
Self-tapping Screws are merely 
driven into drilled or molded holes 
.they form a thread in the mate- 
rial as they go in. Nothing could be 
simpler or faster. And, tests prove 
this easy method produces fasten- 
ings that are stronger... fastenings 
that hold securely even when re- 
moved and replaced repeatedly. 
INSERTS AND MACHINE SCREWS: 
To use molded brass inserts and 
machine screws you have to pay for 
inserts as well as machine screws. 
Placing of inserts lengthens the 


molding cycle. In addition, inserts 
add a non-integral part and often 
complicate designs in other ways. 


TAPPED HOLES AND MACHINE 
SCREWs: If you should tap the 





Notable economy effected by using Type” U"and Type” Z” 


Hardened Se pty SORE sinstead of inserts for secur- 


ing contset unit and base cover to Bakelite case of this 


knife -harpene 


plastic material for machine screws 
you get into difficulties...scrapped 
parts due to mis-tapping and crossed 
threads, plus tap breakage, bring 
costs up. 
TRY IT... 

for better, cheaper fastenings 
This comparison has led to assembly 
economy on scores of the best known 
plastic products. It will pay you to 
make it in your work. We will be 
glad to provide free samples of 
the correct Parker-Kalon Hardened 
Self-tapping Screws for trial if you 
will send a brief description of your 
fastenings. Or,on request, we ll have 
a Parker-Kalon Assembly Engineer 
call to check-over your fastenings 
and point out any opportunities to 
make better fastenings at lower cost. 


PARKER-KALON CORPORATION 
Dept. E, 190 Varick St., New Yo-k, N.Y. 


PARKER-KALON Woden FASTENING DEVICES 


C_ 





aes KE HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY ; a CE 
me 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
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® Contract manufacturing, as handled by Scovill, 
involves not only the equipment and personnel 
to manufacture specifications, but also the “Know 
How.” As many a customer can attest, the ex- 
perience gained by Scovill during many years 


of specialization in the quantity manufacture of 


diversified metal products is of great help in 


solving economically the marufacturing prob- 
lems of today. 

Shown at the left are a few parts fabricated by 
Scovill to meet the requirements of customers. 
Some are more involved than others but, even 
in this small group, brass forgings, drawn shells, 
multiple plunger machine products, cold-headed 
parts and screw-machine products are repre- 
sented. Aluminum, steel, brass and copper are 
the metals used in the parts illustrated, but prod- 
ucts from nickel, tin, zine and practically any 
other base metal can also be furnished. 

Seovill has complete facilities for the manu- 
facture of parts or complete metal products in 
quantity by practically any modern manufactur- 
ing operation. Whether the parts are for an elec- 
tric appliance, a weighing scale, a radio set, or 
a watch or clock, the manufacturing operations 
have the same common ground. 

Scovill has successfully served many other 
companies by producing for them the metal parts 
they purchase, and may well be able to serve you. 

A “Seovill Products” booklet indicates the 
various ways in which this contract manufactur- 
ing service has been used to advantage by in- 
dustry. Write for it to Scovill Manu- 
facturing Company, 65 Mill Street, 


Waterbury, Conn. 


SCOVIL 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 
Boston Providence New York Philadelphia Lynchburg, Va. 
Syracuse Pittsburgh Detroit Chicago Cincinnati San Francisco 
Los Angeles « IN CANADA: 334 King St., E., Toronto, Ontario 
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, ON GEARED HEAD MOTOR UNITS 
: SF Ball Bearings assure precision 


| @® When Sis Bearings go into action on this Piqua 

| : Geared Head Motor Unit, there’s definite assurance of 
proper gear alignment, a maintained uniform air gap 
and long life of moving parts. 


You can depend upon SiS Bearings to give top per- 
formance not only on geared motors but on all types of 
electrical equipment. For the precision which charac- 
terizes the manufacture of every SUS!" Bearing is main- 
tained throughout its entire life. Where the utmost is 
expected of electrical equipment, SifSf’s do their part 
at the least cost per bearing dollar. 


3918 





=3KF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 







Industry comes to 
SOSF for unbiased 
bearing counsel 
because Sisf 
makes practically 
all types of anti- 
friction bearings. 





BALL AND ROLLER BEARINGS 
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-» BY CUSTOMERS 


gain a customer’s approval is the goal of 
every manufacturer. During the past 50 years 
HINDE & DAUCH has played an important part 
in securing customer acceptance for thousands of 
manufacturers... by supplying shipping boxes that 


protect, advertise, and merchandise their contents. 


H&D shipping boxes look modern, are modern... 


yet they cost no more. 


YL 


HINDE & DAUCH Corrugated Shipping Boxes 


THE HINDE & DAUCH PAPER COMPANY 
325 DECATUR STREET SANDUSKY, OHIO 


Send me your FREE book, “Modem Shipping Boxes” 
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, ON GEARED HEAD MOTOR UNITS 
| SKF Ball Bearings assure precision 
Y 


@® When SSS Bearings go into action on this Piqua 

| Geared Head Motor Unit, there’s definite assurance of 

| : proper gear alignment, a maintained uniform air gap 
| 7 and long life of moving parts. 


You can depend upon SXSSF Bearings to give top per- 
formance not only on geared motors but on all types of 
electrical equipment. For the precision which charac- 
terizes the manufacture of every SS Bearing is main- 
tained throughout its entire life. Where the utmost is 
expected of electrical equipment, S&iiSiF’s do their part 
at the least cost per bearing dollar. 


3918 
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Industry comes to 

for unbiased 
bearing counsel 
because SiisF 
™ makes practically 
all types of anti- 
friction bearings. 
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.. BY CUSTOMERS 


To gain a customer’s approval is the goal of 
every manufacturer. During the past 50 years 
HINDE & DAUCH has played an important part 
in securing customer acceptance for thousands of 
manufacturers... by supplying shipping boxes that 
protect, advertise, and merchandise their contents. 
H & D shipping boxes look modern, are modern... 


yet they cost no more. 
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HINDE & DAUCH Corrugated Shipping Boxes 
THE HINDE & DAUCH PAPER COMPANY 
- : 325 DECATUR STREET SANDUSKY, OHIO <— 


Send me your FREE book, “Modern Shipping Boxes” 
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MARC ANTHONY Ace. 
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este be — When Marc Anthony was 25 he had a bril- 
‘ liant future. Backed by an influential citizen, 
ed P. Clodius Pulcher, he had become increas- 


scieaeaaaee ee . - ingly important in Rome. Then he met Pulcher's 
wife ...and, forfeiting the friendship of his 
backer, had to flee in exile to Greece. 


By the time he was 39, Marc Anthony had 
managed to re-establish himself. As heir to 
the murdered Caesar's power, no one stood 

e e cs between him and the throne except Octavian, 


Caesar's adopted son, whom Anthony could 


° ; easily have crushed. But Anthony met Octav- 
®@ Many a product which has everything necessary for com- 


ian's sister... fell in love with her... and 

mercial success has failed because of one small weakness. In sesarianheahdecstnainrmenniiaitaansinauaats 
. ° ° ‘. r At 46 Anthony had another chance. A civil 
electrical devices, a point of frequent failure is the contact war breaking out in Rome brought him a final 
1 anaiht ' : — . : . opportunity to become the sole ruler of the 
point the operating switch—because this highly important cake, © 40 Gh cee So a, en Oe 
part is all too often looked upon as a minor accessory. Cleopatra and instead of marching to Italy, he 


; ; r went with her to Egypt and sealed his own doom. 
Switches deserve your most careful and searching consider- 


ation. If they fail, your product fails as far as your customer is 
concerned. DURAKOOL* Mercury Switches will not let this sort 
of failure injure your customer goodwill. 

DURAKOOL Mercury Switches are not to be confused 
with conventional glass-enclosed, hydrogen-filled, types. 
You can learn the differences, and what they can mean 
to you, by sending for your free copy of “The Mercury 
Switch of Tomorrow”. You'll find it mighty interesting. 
Durakool, Inc., 1081 North Main Street, Elkhart, Ind. 


*Trade Mark Registered U.S. Patent Office 















DURAKOOL does not manufacture control 
Instruments—only switches. But any con- 


trol instrument can be equipped with 
DURAKOOLS. 
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SAVE LABOR 


AND 


MATERIAL 


WITH 


IRV-O-SLOT 


..-Lhe most economical and convenient type of insulation for armature 
slots...Supplied in sheets or strips or cut to slot sizes... It saves both labor 
and material and simplifies the winding job. 














IRV-O-SLOT...Is a varnished cambric insulation duplexed with any stand- | 
ard thickness of fibrous insulation. The materials are cemented with a 
flexible binder that permits shaping without separation of the layers. 


OF TH 
eARNOARE . WOR, Write today for prices and samples 


.- IRV-O-SLOT is most economical. | 


IRVINGTON VARNISH & INSULATOR CO. | 


IRVINGTON, NEW JERSEY, U.S.A. £42, 1905 









VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES’ e@ IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK e FLEXIBLE VARNISHED TUBING e VARNISHES AND COMPOUNDS 
PELL LE LE TTT LLL LIT LEE TE I I: ALTE I RRR 
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The Superior Plastic of Limitless 
Applications in Electrical Equipment 


HERE the requirements and specifications are most exact- 

ing; where long life, durability and exceptional performance 
are of first importance; where sales appeal is imperative, and a 
dependable source of supply a vital necessity, you’ll find it to 
your profitable advantage to standardize on INSUROK, ‘the 
superior molded or laminated plastic. 


The Richardson Technical Staff will be glad to cooperate, with- 
out obligation, of course, in the application of INSUROK to pres- 
ent or contemplated products. 


She RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. Indianapolis, Ind. 


Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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High conductivity copper 
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ly-energized product. Another 
first-aid-to-the-user discussion. 


When selecting the bearing 
for your product. Which will 
it be, and why? If all the 
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for each specific problem. An 
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advantages, shortcomings and 
performance factors. 
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for mass assembly economies. 
How one of the newest of 
designs has been planned for 
fabrication efficiency. Here 
design, engineering and manu- 
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real problems for the alert 
designer. Will the manufac- 
turers product designation add 
or detract from the appearance 
design? How should the 
subject be approached? 
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716 ZINC ALLOY DIE CASTINGS 


on a single 1938 car—an indication of their progress in the auto- 
motive industry. This alert attitude of automotive engineers, now 
supported by the test of time, has resulted in an increased use of ZINC 
Alloy Die Castings on the new car models each succeeding year. 


THE NEW JERSEY ZINC COMPANY 
160 Front Street Gine New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL onirorm qvaury ZINC 
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Lubricating Devices 


TO PROTECT BUILT-IN BEARING LIFE 


ITHOUT lubrication in one form or another, 

no electrically energized product having sur- 

faces in sliding or rolling contact could be 
made to operate satisfactorily. The problem of apply- 
ing lubrication may be met in a variety of ways; some 
methods require regular and frequent attention, some 
are completely automatic. Bearing requirements dif- 
fer: some bearings need only a drop or two a day, 
others need a constant flood of oil. Whether a bear- 
ing needs complete protection from damaging grit and 
moisture or merely a dust-excluding oil hole cover, all 
normal service conditions and lubrication requirements 
may be met by one or more of the available lubricat- 
ing devices. 


Long life and minimum attention of course require 
that the lubricant be kept in the bearing to eliminate 
needless oiling, frequent attention and possible dam- 





NE shot lubrication, op- 
erated by hand once a 
day, supplies 4 predeter- 
mined amount of oil to each 























bearing in this International 
accounting machine. From 











the Bijur pump-reservoir, oil 
is forced through copper 
tubing to individually ad- 
justed metering heads 














+ 


from 


dripping oil Ixttective sealing must be 


T 
I 
’ 1 sa a ae +] nee aia 
provided where needed; then, the proper amount 
| 


age 
lubricant added to keep the oil film intact 

The most elementary lubricating device is the old- 
fashioned open oil-hole, but it collects dust and dirt 
drawing abrasive particles down into the bearing every 
time lubricant is added—if it is added. To get oll 
into the oil-hole, as it has been used in many machines, 
may require long spouted, pumping or flexible spout 
oil cans. Obviously, for today’s equipment, particu- 
larly for electrically-operated appliances for home and 
office, the open oil-hole with oil can lubrication is no 
longer adequate. Plugs, snap-on or screw-on covers 


keep dirt out of the oil-hole, but do not solve the prob 


* See “Seal Lubricant in, Dirt Out,” p. 27, Electrical Manu 
facturing, November, 1936; also “Attention-Free Bearings for 
Service-Free Sales,” p. 55, April, 1937 


Because user satisfaction depends on bearing 
life, lubrication in the design of motor-driven 

! I ( 
electrically-energized products cannot be left 


to chance. Here are time-proven, adaptable 


easily daesignea-in devices for lignt duty as 
it 

well as heavy duty equipment to assure Satis 

factory luorication with less ser attention 




















ISIBLE reserve oil supply and contro!led 
oil feed combined; wick feed, adjust- 
able needle valve and loose pin feeding 
systems (left) made by Lunkenheimer, Trico 
and Gits. Right, Gits, Lunkenheimer, 


lem of getting oil to them, and there is the further pos- 
sibility of loose parts becoming lost or falling into the 
machinery. 

When it is used, the oil-hole cover should be per- 
manently attached. It may be hinged, with or without 
a spring for self-closing; may have a flat or snap 
closure. There are several variations of lift-up covers 
which are anchored within the oil hole by a spring, 
also the slide top and its companion turn-around which 
operates like the cover of a talcum tin. 

Next improvement to the oil-hole, if it does not in- 
terfere with design, is the mounting thereon of an 
auxiliary oil cup (provided with one of the cover types 
mentioned) which may be had in capacities as small as 
1/10 ounce. This insures a reserve supply of oil and 
is in some measure a protection against forgetfulness 
on the part of the user. 

Probably the most important limitation of oil-holes 
is the question of accessibility. Points of lubrication 
that are hard to get at are commonly forgotten; if 
machine or appliance failure results, the user blames 
the manufacturer. If only for the sake of goodwill, it 
should be advisable to redesign for accessibility or to 
choose the most practical of these alternatives which 
are more fully discussed here: (1) a fitting for solidi- 
fied oil may be tube-connected to a point of easy 
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Trico and Speedway bottle oilers that 
supply fresh clean oil only as needed 
to maintain a constant oil level in the 
reservoir of a ring-oiled plain or ball 
bearing 


reach, (2) a bottle oiler will provide a long-time oil 
supply and visually signal its need for replenishment, 
(3) a built-in circulation system will take care of any 
number of ordinarily inaccessible bearings as well as 
all other necessary points of lubrication. 

And finally, there should be mechanical safeguards 
against oil leakage in portable appliances that may be 
tilted. But before improving the oil-hole, consider the 
advantages of the many other lubrication methods here 
explained. For any given application, several meth- 
ods may be equally suitable, and secondary factors 
such as neatness of designing-in and ease of access 
should be considered. Other important factors influ- 
encing the choice of lubrication method are the design 
of the bearing and the speed, load and temperature 
under which it may be expected to operate. 


HOW ABOUT GREASE? 


LU SER-LUBRICATION of bearings may be simpli- 
fied by arranging for the use of grease, now dig- 
nified by the name of solidified oil. This has long been 
preferred for heavy duty applications where high pres- 
sures or high temperatures are encountered, where 
drip and splash cannot be tolerated, where much dust 
may be present. The “staying” qualities of plastic lu- 
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bricants and their resistance to pressure and heat make 
them eminently suitable for anti-friction bearings and 





most desirable for inaccessible bearings where a long- 
lasting supply eliminates the need for stopping a ma- 
chine to relubricate. 

: Solidified oils are now made in light bodies suitable 
= for the easiest duty. Some manufacturers are equip- 
ping household appliances and oil burners with grease 
fittings, supplying with each sale a small hand gun— 
that holds as little as 3 ounces of solidified oil and 
costs only a few pennies in quantity—so that lubrica- 
tion may be both effortless and clean. Specific advan- 
tage of this method is that, if a relief fitting is also 
provided, over-lubrication is avoided and under-lubrica- 








tion is prevented under most conditions of service since 
the grease forms a reservoir of lubricant that becomes 
fluid if the bearing runs hot. 

[In this practice, the solidified oil comes directly to 
the bearing surface through a fitting which may be of 
the pin, dot, buttonhead, flush or hydraulic type—the 
difference being simply in the physical method of cou- 
pling to the grease gun or supply hose. Each type of 


il fitting is available in many variations of thread, size 
t, and angle of application. The lubricant may be in- 
y serted in individual fittings by means of a hand or 
- power-operated grease gun, with or without a flexible 
hose connection. 

Is Large machines with hard-to-get-at bearings may be 
- supplied with header blocks where all fittings are 
wa grouped together and % in. copper tubing or flexible 
oe hose carries the grease to each bearing. Or a “one- 
h- shot” system may be built-in, with all bearings tube- 
sing connected to lubricant tank and pressure pump. Such 
™ “one-shot systems require only a one-way oil line, sup- 
a- ply each bearing through a metering pin or valve 
rn 


5 which automatically measures a predetermined quan- 






i tity of oil, deliver the lubricant under a pressure of as 
much as 2000 pounds per square inch, yet are easily 
operated by a simple hand lever on the reservoir 
mounted in any convenient position. 

Smaller bearings may be lubricated efficiently by a 

li- grease cup, either hand-filled or with a fitting that 

ig- permits grease gun filling. The cups are commercially 

—_ available in capacities for every need; in brass, bronze, 

*S= iron and chromium plate to match design or service 

re requirements. Principal varieties are: compression 

ust type for vibrating bearings, plunger screw feed which 
lu- requires frequent hand adjustment, automatic with 
No dirt in these oil holes: spring 
closed and wick oilers (left) made by 


Gits and Tucker, and Gits grease 
UTE cups. Fittings and pressure guns 
(Alemite) for supplying light grease 
under pressure. 
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ETTING lubricant to the bearings: (A) waste 
packed type with hinged lid oil cap; (B) bottom 
feed wick and oil slinger; (C) grease cups may supply 
too much lubricant. A constant level bottle oiler will 


keep lubricant at the proper height in ring-oiled plain 
bearing (D) and the splash-oiled ball bearing (E). 


fixed or adjustable spring-powered feed. Temperature- 
sensitive fluid oil lubricators feed a predetermined small 
amount of lubricant when the normal operating tem- 
perature rise of the bearing expands air inclosed in a 
bottle oiler. When the bearing cools after use, air re- 
places the lubricant fed. 

It may be necessary because of bearing materials, 
bearing finishes or normal operating conditions to pro- 
vide a lubricant made to specification, either in solidi- 
fied or fluid oil. In such cases a small quantity is 
usually supplied with the machine or appliance, and 
the door is opened to a profitable sideline business on 
lubricants. On the other hand, if a particular com- 
mercial brand and grade gives superior results, it is 
wise practice to include that recommendation on in- 
struction sheets or on nameplates attached to the ma- 
chine in positions where the instructions can be read. 
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Type of 
Lubricator 


Bottle oilers 


“Drop feed 
oilers—oil 
cups 


. Syphon feed 
wick oilers 


’ Bottom feed 
wick oilers 
waste pack 


Ring or 
collar oilers 


“Oil bath 
Splash - 
oiling 


Grease cups 


Grease 
fittings 


““One-shot”’ 
central 


Force-feed 
circulation 


No-pressure | Normal pressure of 


circulation 


42 





HERE machine 

operation de- 
pends on_ unfailing, 
regular_lubrication, 
built-in systems auto- 
matically supply a 
metered flow of oil to 
all important bearings. 
The motorized Blanch- 
ard Pulsolator system 
on a Bryant chucking 
grinder, and a Farval 
manual installation on 

a punch press. 








LUBRICATION METHODS FOR ALL TYPES OF BEARINGS 


Feeds Lubricant 
Because of 


Pumping action of 
metal spindle rest- 
ing on journal. 


Expansion of air 
warmed by running 
bearing. 


Gravity through an | 


adjustable orifice. 


Capillary action. 


Capillary action of 
wick or waste. 


“Ring or collar picks 
up oil from trough 


Sealed in. 


Machine movement 
splashes oil to re- 
quired points. 


| Applied pressure. 


| Lubricantisindirect 


contact with bear- 
ing. 
Applied pressure. 


Applied pressure. 


| flowing oil. 


Infrequent; 


User Attention 
Required 


Filled bottle inter- 
changed for empty 
bottle at long in- 
tervals. 


Oil reservoir ca- 
pacity and rate of 
feed determine fre- 
quency of attention. 
Reservoir may be 
hand filled or have 
auxiliary supply 
bottle that main- 
tains constant oil 
level. 


“Oil level must be 


maintained. 
Infrequently. 


auxili- 
ary supply cup may 
be used. 


Some types require 
frequent adjustment 
of feed. 


“Lubricant supplied 


by hand or power 
grease gun. 


“Amount of metered | 


feed determines 
frequency. 
Built-in oil tank re- 
quires infrequent 
service. | 


Specifically 
Suitable for 


Horizontal bearings 
requiring slow rate of 
lubrication. 


“Slow or high speed 


inclosed bearings. 


Light duty, slow speed 


applications requiring 
only small supply. 


All general applice- 
tions where oil may 
be supplied to top of 
bearing. 


Bearings whose pres- 


sure is exerted up- 
wards. 


Horizontal 


ing light oils, 
Bearings that may be 
completely sealed. 


Ball bearings on elec- 
tric motors. 


Smaller bearings. 


including anti-friction 
bearings. 


Large, heavy duty 


bearings and gears. 


bearings 
in moderate duty, us- | 





Maintenance of oil | 
level in reservoir. 


All normal bearing | Entirely automatic; needed — 


service. 


Advantages 


| Oil supply constantly vis- 

| ible; no dirt may enter at 
point of lubrication; avoids 
oil drip. 


Discharge increases with 


temperature rise of bear- 
_ing. 

Transparent bottle shows 
supply level. Sight glass 
shows rate of feed. 


Close adjustment of feed 
possible; wick acts as 
filter; shutoff cock gives 
flood-lubricated at start. 


| Feeds oil only when jour- 
| nal is rotating; wick or 
| waste acts as filter. 

| 


| Quick supply of lubricant 
at starting. 


| Eliminates necessity for | 


frequent inspection. 
Minimum cost. 


Uses long-lasting, econ- 

| omical lubricant that is re- 
sistant to heat and pres- 
sure; avoids drip. 


of application; lubricant 
applicable while machine 
in motion. 





All bearing service. | Precisely correct quantity 


| of lubricant applied while 
| machine in motion. 


Limitations 


May not be used on vi- 


brating or high speed bear- 
ings. 


Oil reservoir required to 
supply lubricant for start- 
ing. 

Change in oil level or 
clogging of orifices may 
reduce rate of feed. 


“Wick continues to feed 


unless removed when ma- 
chine stops. 


“Maximum lift of oil is” 


limited; waste or wick 
must be properly main- 
tained. 


‘Will throw off oil at high | 


speeds; may not operate 
atlow speeds, 
Journal leakage must be 
prevented by _ sealing. 

Oil may be contaminated 
more easily, causing emul- 
sification or _ injurious 


| sludge. 


ness depends on periodic 
attention. 


Requires periodic servic- 


ing. Grade of lubricant 
must be selected with 


care. 











Depends on operator; over- 
lubrication possible. 





| Permits re-use of lubricant 
if filters, strainers, coolers, 
purifiers are included. 


quantity to every bearing. 





‘Lubricates during starting; 


requires separate motor 
drive or mechanical means. 
Safety indicator or control 


| shows system in operation. 
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HETHER solidified or flutd oil is chosen, no 

matter how modern the method of introduction, 
the ultimate success of lubrication depends on the lu- 
bricant being introduced at the proper point or points, 
and its subsequent equal distribution. Lubricant film 
within a bearing has definite areas of high and low 
If the bearing 
pressure is downward and the rotation counter-clock- 
wise, the area of greatest pressure within the bearing 
will be slightly to the right of the bottom of the bear- 
ing, the area of minimum pressure will be the upper 
right quadrant, and the greatest accumulation of oil 
will be on the left side of the bearing. 


pressure, caused by journal rotation. 


Obviously, therefore, oil must be introduced in a 
low-pressure area, since internal pressure would pre- 
vent its inflow if attempted at a high-pressure area. 
On horizontal bearings, the point of introduction is 
best situated at the middle of the length, except that it 
is generally conceded that there should be at least one 
point of introduction for each 8 inches of length. 

It is often necessary to groove a bearing in order to 
assist the quick and equal distribution of lubricant. 
But incorrect design and improper location of groov- 
ing defeats this very purpose, has often been responsi- 
ble for bearing failure. Multiplicity of intersecting 
grooves in fancy designs and geometrical patterns is 
basically ineffective. The efficient groove is straight 
and longitudinal, stops at least one-half inch from each 
end of the bearing in order to minimize leakage. It 
should connect all points of lubricant introduction. 

Grooving is generally required for heavy loads and 
slow speeds. While one groove in a one-part bear- 
ing should be sufficient, speeds less than 50 rpm. may 
require an auxiliary groove just preceding the high 
pressure area. Under no circumstances may there 
be grooving in the high pressure area, as this would 
remove the lubricant from the area it is introduced 
to protect. 

Vertical bearings generally do not require grooving, 
since the oil is introduced at the top and finds its own 
way down to the hottom. Sometimes an annular groove 
at the top may be desirable. If leakage at the bottom is 
to be minimized, a spiral groove cut in the reverse di- 
rection to the rotation of the journal will help. 


WASTE AND WICK OILING 


OW to the oiling methods. Time-tried and proved 

for reliability is the wick oiler in all its variations : 

the syphon feed for lubricating tops of bearings, the 

side feed and bottom feed when these bearing areas 

require the lubrication. In the same group we may 

consider the waste-packed bearing and the waste pack- 

ing under the old-fashioned oil hole. All of these feed 
through capillary action. 

Outstanding advantage of the wick is that it acts as 

a filler to remove solid foreign matter that may be in 


THOUGHTFUL designers of the Western Union 

teletypewriter provide each machine with a small 
A special gun 
nozzle reaches all bearings for a quick job. 


grease gun for important bearings. 
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the oil. Therefore the wick material must be chosen 
carefully that it may perform this function properly 
without requiring frequent replacement. 

Cotton is cheapest, of course, but it is likely to be- 
come hard, lose resilience and absorbent power, may 
clog. High grade long fiber wool is conceded to be 
superior—in fact, waste specifications for street-car 
bearing packings, which probably see more severe 
service than most electrical appliances and machines, 
require wool; each strand from 18 to 30 inches in 
length, each lot laboratory tested for resistance to sog- 
giness and matting. Waste packing should, of course, 
be thoroughly saturated with oil before placing it in 
the bearing housing. 

The wick feed oiler is simple in construction, low in 
cost and dependable for many applications. The sy- 
phon feed type consists of a supply cup, usually metal, 
which may be fitted with a cap. A vertical tube runs 
through the center of the cup. The wick, rising from 
the oil, drops through this tube to the housing. The 
distance that the wick extends below the oil level de- 
termines the rate of flow, increasing as the distance 
up to a maximum flow at two inches. Flow may 
also be regulated by the number of strands in the 
wick, and still more finely adjusted by a pressure screw 
applied to the upper part of the wick. 

If the oil level in the supply cap is kept nearly con- 
stant, the rate of flow will not vary; therefore the 
properly designed cup is broad and shallow, of suf- 
ficient capacity to hold enough oil for the ordinary 
operating period. Constant level may be maintained 
by use of an auxiliary supply bottle. 

Capillary action causes the syphon feed wick oiler 
to deliver lubricant continually until the supply is ex- 
hausted, regardless of whether or not the machine may 
be running. The delivery end of the wick is usually 
attached to a wire clip which holds it in proper position 
while lubricating and makes it feasible to remove the 
wick when lubrication is not desired. Shutoff cocks 
may be installed; when opened, these will immediately 
deliver the flood of accumulated oil which may be de- 
sirable under certain starting conditions. 


(Continued on page 63) 
























SSENTIALS of the electric camera. 
Illustrated are; electric timers, built-in 
lighting and motors for focusing drives 
and vacuum controls. 
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NGRAVING and lithographing shop photograph- 

ers have always depended upon the keenness of 
their eyes for size and definition of the negative 

to be reproduced. This was wholly due to the manu- 
| : facturers of the various units who did not produce a ma- 
chine whereby the necessary functions and operations 

| could be accurately positioned in relation to the focal 


length of the lens. Consequently, the operators had no 
other choice but to rely on their experience and judg- 
: ment. Good jobs were produced, thanks to many good 
| ; A 


operators; however, during the dull period between 
1930 and 1936, many operators retired, some became in- 
capacitated, and still others passed on. Also, in- 
dustries lagged during that period in training new men. 

With the increase in business and influx of photo- 
graphs depicting new phases, processes, and new manu- 
factured articles, a burden was placed on the remain- 
ing experienced operators. If only a unit could be 
made which would simplify the operations; eliminate 
walking back and forth from dark room to camera: ex- 
clude the carrying of ground glass frame and _ plate- 
holders from dark room to camera; operate the lens 
diaphragm from within the dark room, and means for 
actuating a flash light directly in front of the lens from 
within the dark room, the burden placed on the oper- 
ators would be alleviated so they in turn could concen- 
trate in the making of consistent negatives, and increase 


BY MICHAEL ANNICK 


CHIEF ENGINEER 
WESEL MANUFACTURING CO. 





Engineering and appearance de- 
sign blended skillfully in the 
development of this photo- 
engraving camera. Because too 
much dependence upon the 
ability and concentration of 
eHort which operators could 
yield formerly led to less than 
satisfactory output, the camera 
was redesigned, with resource- 
fulness, for true precision results. 


esourcefulness 


in Electric Camera Design 


production. With the foregoing in mind, we designed, 
developed, and produced, not with new electrical prin- 
ciples, but rather improved electrical designs. 

Most focusing scales on the market were drawn by 
human hand, and calibrated to the optical focal length 
on materials made of wood, phenol substances, and 
other mediums, encased in metal troughs for protection ; 
however, experimental tests disclosed that the scales 
varied in time from age and atmospheric conditions. 
True, the photographers who had these lineal scales 
did improve their technique and speed, but the necessity 
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| ENS system controls (left). Showing limit switches, flash motor 
and flexible shaft from iris diaphragm to dark room. Shutter 
wiring and solenoid operating mechanism at (right). 


of going from the dark room to camera was still a 
source of complaint, also the accuracy of the lineal 
scales could not be measured, nor did their position on 
the camera and camera stand justify precision. 

The first problem, purely mechanical, was to embody 
a screw accurately machined and held within specific 
tolerances, to propel and repel the lensboard, also a 
similar screw for the copyframe with means for elimi- 
nating any back lash by using two adjustable bronze 
nuts in a bracket encircling the screw, allowing one 
nut to be adjusted against the thread of the screw, while 
the other nut was thrust in the opposite direction. 

At the back end, or dark room end of the camera, 
each screw has a reduction unit, permitting fast pro- 
pelling or repelling of the respective parts, slow or 
micrometrical adjustment, and a neutral position which 
locks the moving parts in the required positions, all 
actuated by a wheel on the reduction housing. On 
the top of each reduction unit housing a counter is 
attached, and the wheel is calibrated in thousandths of 
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Copy board in position for inserting copy. 


an inch. This permits of accurate lineal distances in 
relation to the focal length of the lens. The lens is 
tested, checked, and charts made showing the relative 
lineal distances in thousandths of an inch. 


RC lamps previously were set manually, and any 

variation affected the results unless the operator 
calculated the exposure time necessary, based on the 
position of the lamps. On the electric camera, the two 
arc lamps of 35-ampere each are placed on a bracket 
adjustable to meet any condition required, and tightened 
to that position. The brackets are fastened to the copy 
frame permitting the two arc lamps to move in unison 
and in direct relation to the copy at any and all posi- 
tions. From a central panel board fastened to the 
back end of the camera, located in the dark room, the 
arc lamps are controlled by means of push button, two 
timers (one a second timer, the other a minute timer) 
relays, and contactor. The are lamp resistor is placed 
under an insulated panel with sufficient air circulation 
to dissipate the heat at the far end of the camera 
stand. 

Making halftone negatives, requires stopping down 
of the lens, or reducing the amount of light passing 
through the lens by actuating the iris diaphragm. This 
also must conform to the optical diameter based on re- 
duction or enlargement, and varies in relation to the 
focal scales. Several systems already on the market 
were manually operated outside the dark room. By 
using push buttons, limit switches, a small geared head 
motor attached to a flexible shaft operating a worm 
and worm gear, a chart scaled for various focal aper- 
tures encased in one unit, in the dark room, the stop 
opening required in the lens diaphragm can be actuated 
by remote control without leaving the dark room. 


arc lamps on adjustable brackets. 














SPECIFICATIONS OF METAL CAMERAS 





6 to 1 Reduction | 


2 to 1 Enlargement ( 19 in. Lens 
Maximum Rectangular Screen 20 x 24 in. 
Maximum Circular Screen 931% in. diam. 
Negative Size, Maximum 24 x 24 in. 
Film, wet plate, or process plate. 
Copy Frame 30 x 40 in. 

Floor Space 
Length 16 ft. O in. approx. 
Width 3 ft. 81% in. 
Height without movable screen 5 ft. 8 in. 
Height with movable screen 8 ft. 114 in wide 
Dark Room Opening 4 ft. O in. wide 


6 ft. 1% in. high 


5 to 1 Reduction 
2 to 1 Enlargement 


24 in. Lens 


26 x 30 in. 
31% in. D. 
31 x 31 in. 


36 x 48 in. 


17 ft. 1% in 

4 ft. 414 in. 

6 ft. 4 in. 

9 ft. 51% in. 

4 ft. 8 in. wide 
7 ft. 5% in. high 


Weight approximately 3,000 pounds. 





Black does not reflect sufficient light to reduce the 
silver compounds on negatives ; therefore in good print- 
ing the blacks in the copy must have some relief. In 
order to obtain relief in the black portions of the 
copy it was necessary to place a sheet of white paper in 
front of the copy to get what is generally known as a 
flash dot in the black or dense sections of the copy. 
This meant the operator had to leave the dark room, 
have a piece of white paper handy, and means for hold- 
ing the paper in the required position while photo- 
graphing. 

With the use of push buttons, a small geared head 
motor, limit switches, condensing lenses and a 60 watt 
electric light bulb, arranged with a power circuit to 
consume approximately 170 volts, a light similar to a 
photoflood lamp was obtained. The flash is now ob- 
tained from within the dark room, and the push buttons 
are conveniently located on the central control panel 
hoard within the dark room. The small motor turns 
the flash housing in the photographing position, and by 





















utilizing the second and minute timers the flash ex- 
posure time can be controlled in the same manner as 
the arc lamps. The timers are wired to operate either 
for flash or are lamp. 

Heretofore, it was necessary to cap and uncap the 
lens each and every time an exposure was made, in 
order to protect the sensitive emulsion on the negative 
from being fogged from extraneous light sources, so 
the capping operation was done in front of the lens or 
from outside the dark room. On the Wesel electric 
camera, a shutter is automatically actuated by a solen- 
oid, directly behind the lens each and every time the 
push button control is operated. This operation holds 
the shutter open for the desired period of exposure time, 
and automatically closes with the opening of either the 
arc lamp or flash circuit. This operation eliminates the 
necessity of capping and uncapping the lens, and is 
accomplished within the dark room from central con- 
trol panel. 

Many film manufacturers have made such rapid 
strides and improvements the last few years that oper- 
ators desiring to use these films were hampered because 
of the inadequate means for holding films in a parallel 
plane. Former methods were glass film holders, which 
necessitated photographing through glass, and the other 
method was a gelatine film holder which eliminated the 
photographing through glass; however, operators de- 
tested the attention required in the care of gelatine film 
holders due to atmospheric conditions, and tempera- 
tures. By utilizing the vacuum cleaner principle, a 
one horse power motor and fan, integrally built serve 
as the power plant for holding film in a parallel plane 
with copy. The motor and fan are encased in a muffler 
to dampen the sound and hum of the motor and a 
rubber hose leading from fan to film door, or what is 
generally known as vacuum film back. 

(Continued on page 82) 


the operators control center. Note various 


t 
A push button and hand wheel controls. These are 
largely electrical and are fully described in the 


accompanying text. 
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Ais the Editor Sees It — 


ESULTS are. sel- 
dom, if ever, better 
than they are planned. 


OF YOUR PRODUCTS The performance of 


the electrically - ener- 





OIL FOR BEARINGS 


gized product will not exceed the design and engi- 
neering that lies behind it. Among those partly- 
neglected factors affecting satisfactory perform- 
ance in the hands of the user is lubrication. 

How to lubricate those surfaces in rolling or 
sliding contact? Many questions. Oil or grease? 
Reservoir supply or waste packing? Central system 
or individual oilers? lor each specific product, tak- 
ing into consideration all those various elements of 
use, types of drive, speeds, mechanical motions in- 
volved, cost, and probable life of the product, there 
is one best solution to the lubrication problem. How 
to find it? 

Design engineers, if trends in new electrically- 
energized products may be taken at their face value, 
are becoming more conscious both of their respon- 
sibility and of the opportunities involved to improve 
their products by tackling the subject of lubrication 
as the fundamental matter that it so definitely is. 


crm Fay 
drawing to a 


bewildering close busi- 
A LOOK BEHIND ness men, economists, 


politicians and sooth- 


A GLANCE AHEAD; 


sayers in general are once more searching for a 
factual answer that will permit of adequate pro- 
grams. Little if any agreement is evidenced in the 
results of their peerings into the future. 1938 re- 
mains inscrutable, the key to it, businesswise, rests 
quite probably in the hands of political power. 

Lost in the current gloom, which we feel to be 
quite largely unjustified since failure is not permit- 
ted in the ordinary course of controlled events, is 
the fact that 1937 was a most excellent year. Ex- 
cellent because it marked a high point in the 
emergence of the nation, its people and its industries 
from the throes of an all enveloping depression. Ex- 
cellent because it came close indeed, by generally 
accepted indices, to achieving normalcy. That it 
should at the same time have marked the fears of 
an uncertain future is, after all, a moderately good 
omen for the relative conservatism of that future. 

There are those who feel that the gains of 1937, 
made in the face of tremendous and highly tangible 
adversities, were greater, and the pace more rapid, 
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than could be sustained without interim set back. 
These same observers see 1938, at least in part, as a 
virtual breathing spell during which laggard elements 
‘in management may catch up with those political 
ones which raced too far ahead. During which, also, 
reform and restriction may be brought in line with 
realities. There is much in favor of this viewpoint 
and it seems probable that a year from now 1938 
will have proved to be quite a good year in its own 
right and but the threshold to a broader period of 


industry expansion on a sounder basis than that 


eer in hand 
with design and 
engineering for better 
HOW TO MAKE IT electrically energized 


products goes fabrica- 


which went before it 
DESIGN? YES— BUT 


tion and development. It is not enough to devise 
a product which approaches the ultimate in effec- 
tiveness or cost reasonableness; it must be possible 
and feasible to build it. 

That emphasis may be given to those production 
facilities, processes and machines particularly adapt- 
ed to assist the manufacturer of electrically ener- 
gized products in his activity is one of the functions 
of ELectricAL MANUFACTURING. During 1938 
we hope to concentrate somewhat more upon this 
important phase of industry activity, bringing to our 
readers indications of advanced practices and out- 
standing accomplishments in connection with both 
new and long established assemblies. 


/1,| OOK at the mis- 
takes on my desk,” 


was the greeting of 


REALISM NEEDED 


a long-time friend of 
ELECTRICAL MANU- 


IN ENGINEERING 


FACTURING to the visiting Editor. ‘Not mine, not 
my organization’s, but those of engineers to whom 
we supply essential electrically-energized product 
parts. Believe it or not, but a large part of my time 
is spent in correcting simple engineering errors that 
familiarity, by our customers, with basic principles 
would keep them from specifying expensive, dif- 
ficult-to-make and poor-in-service parts.” 

That sounded like a good tip-off to the Editor. 
So presently there will be another first-aid-to-the- 
user story that will help both product manufacturer 


and part maker to more satisfactorily cooperate. 
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WHITE TECHNOTROL 


Selected for citation by 


JOHN GORDON RIDEOUT 


Industrial designer with record of pioneering 
accomplishment. Did the first modernization of an 
ironer (for Easy Washing Machine) also the 
Maytag ironer design. Did the Air King Radio 
(in 1932) with the then largest plastic housing. 
Designs for Columbian Enameling and Stamping; 
also Wagner Manufacturing, (Magnalite) etc., etc. 


BECAUSE 


‘It clearly represents an ideal solution of a practical 
design problem. Here form follows function, but is 
not a slave to it. The fine sensitiveness to proportion 
apparent in the handling of every element of this 
design, coupled with a well disciplined restraint in 
the use of ornament, shows clearly the hand and eye 
of a trained designer working harmoniously with the 
engineer to produce a thoroughly satisfactory result. 
There is an economy of means that shows a sensible 
regard for the limitations of the molding process, and 
makes for easy assembly. 


“In my opinion this design will stand scrutiny from 
any contemporary viewpoint, for no item could be 
added or subtracted without in some measure lessen- 
ing the merit of the whole. 


“To single out from the widely varying array of 
possibilities, one object as the ‘best’ design of the 
month is, in the ultimate sense, an obviously im- 
possible task. 


“Industrial design involves so much more than the 
mere delineation of contours, and the resolution of 
pleasing exterior forms, that no individual or group 
of judges can intelligently appraise the merits of any 
design without a full knowledge of all the circum- 
stances affecting its development. 


“There is no common denominator of kitchen clocks, 
living room radios, and diamond boring machines; 
one might as well try to divide apples by oranges and 
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BEST DESIGN OF THE MONTH 


give the answer in apricots as to attempt to find a 
measuring stick that will do justice equally to a ten 
ounce household appliance and a ten ton industrial 
machine. The very qualities of esthetic refinement 
desirable in a home item would likely be very silly in 
a machine shop; and the sleek, efficient functionalism 
so enhancing to the appearance of a well made 
machine would seem just bald and unimaginative in 
a Well appointed living room. 


‘Form should rightly follow function; but let us not 
fall too easily a prey to the complacent doctrine that 
all functional form is beautiful. |’ve yet to meet one 
of these cultists who would cheerfully add an inch 
on the end of his nose in order to blow it more 
easily! Nor are there many of that faith who see 
clearly the difference between simplicity and 
paucity of design. There are fundamental principies 
at the root of all Fine Art which constitute cunning 
pitfalls for the mathematically minded functionalist 
who is ignorant of them.’ 
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BY RALPH A. POWERS 


VICE PRESIDENT 
ELECTRONIC CONTROL CORPORATION 





Successful Electronic Controls 
REQUIRE USE OF BASIC ENGINEERING FACTS 


EKRHAPS the machine tool designer has been slow 

to grasp the unusual control opportunities offered 

by the modern servant—electron tubes. Yet this 

has been neither his fault nor that of the machine tool 
manufacturer. They have been able to obtain but a 
limited number of styles in electron tube equipment 
from which to choose. They have not had enough in- 
formation upon which to develop possible applications. 
The designer has read in newspapers and in periodi- 
cals of things that are being done with electron tubes 
to offer better control, better inspection and a better 
finished product, and, yet, when he seeks to find what 
can be done with electron tubes in the machine of his 
design, he is offered but a few types of so-called “‘stand- 
ard light relays’, or “standard electron tube control” 
units. He has dreamed of the possibility of being able 
to control a cut-off operation with accuracy of plus or 
minus 0.0005 in; being able to gauge, photo-electrically 
and optically, the finish of the surface produced by his 
machine; yet, upon writing for literature, available 
from manufacturers of standard electron tube equip- 
ment, he finds nothing more or less than a light 
operated switch or tube control of welding and timing. 


It is no wonder then, that a man specializing in me- 
chanical design has not been able to adapt electron tubes 
readily and quickly to his machine tool. 


PHOTO-ELECTRIC CELLS 


HE photo-electric cell in a simple light relay, com- 
monly referred to as the electric eye, is, actually, 
far from an electric eye. It is merely a light switch, 
which will open or close a circuit upon application or 
interception of a beam of light. In order to insure re- 
liable operation of equipment, the manufacturer of the 
so-called light relay has limited the application pos- 
sibilities by the necessity of requiring large changes of 
illumination reaching the photo-electric cell. As a re- 
sult, it has been impossible to expect a standard light 
relay requiring at least one foot candle change in illum- 
ination reaching the sensitive area of the photo cell to 
control accurately measurement or light beam intercep- 
tion with tolerances of plus or minus 0.0005 in. 
As a specific example, preparations were made re- 
cently for the construction of a light beam measuring 
device where the article to be measured was to pass 
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ess than satisfactory results may be looked for, when 
Jesigners of electrically-energized products seek to incor- 
orate photo-electric or other electronic controls, if less 
han adequate knowledge is the basis of their product 
fesign. After all, electronic facts are as diferent from 
ther electrical ones as from mechanical principles them- 
elves. So we invited Mr. Powers, with a wealth of 
ractical knowledge of application problems, as well as 
of theoretical phases, to discuss the topic for you 


through the frictionless, wearless, everlasting beam of 
light. The tolerances of the article to be measured 
were plus or minus 0.010 in, so without knowing limi- 
tations of the standard light relay the designer em- 
bodied the usual standard light relay requiring at least 
one foot candle change in illumination of the photo- 
electric cell in order to obtain relay actuation. 

The cathode of the photo-electric cell measures ap- 
proximately 1% in. across the sensitive area, and in order 
to obtain definite and accurate results, the tool designer 
expected to have 0.005 in. change in size of the object 
under inspection cast an image change of approxi- 
mately % in. Using a simple optical means of magnifi- 
cation, the machine tool designer expected to have the 
shadow or image of the center line of the measured 
article move approximately % in. when the article 
changed dimension by 0.005 in. Mathematically figuring, 
this required an optical magnification of 1,000 over the 
original object dimension change. The tool engineer 
knew little of the physics of light and totally neglected 
the fact that the intensity of light, which would even- 
tually reach the photo-electric cell, was diminished by 
the square of the magnification. Under ideal condi- 
tions, it is possible to illuminate the object to be mea- 
sured to a level of 400 or 500 foot candles, and, yet, 
dividing this by the square of 1,000 it can be readily 
appreciated that much less than one foot candle total 
illumination would reach the photo-electric cell. The 
machine was completely built and designed without 
looking into these facts—when finished it was a total 






























ESISTANCE heater for 
treating the tips of 
valve stems. This complete 
machine was built around 
the photo-electric unit, 
which controls the tem- 
perature by turning off the 
heater when the tip of the 
valve stem reaches approxi- 
mately 1700 deg. f. Ac- 
curacy of the temperature 
control unit is plus or minus 
10 deg. with a heating 
speed of approximately a 
half a second. 





failure. Today, it is impossible to discuss with this 


machine tool designer, or the company that builds the 
machine tools, the possibilities of adapting photo-elec- 
tric cells or electron tubes to their newer machines. 

Many similar cases have been recorded—where the 
competent machine tool designer has followed with in- 
terest various newspaper and trade publication accounts 
of adaptations of the electron tubes and photo-electric 
cells to special machines. Literature available to these 
machine tool designers has been sketchy, and, as usual, 
would do little more than enumerate the thousand of 
applications to which the photo cell and its associated 
electron tubes are being successfully used daily. 

Fortunately, there is an other side to the story of the 
adaptation of the photo-electric cells to machines de- 
signed and built with the original thought of using 
photo-electric cells and other electronic equipment ; but, 
with thorough knowledge upon the part of the machine 
tool designer of what must be considered in order to 
successfully adapt tubes to the complete machine. 

Several entirely automatic machines have been de- 
signed for measuring, grading, inspecting, and carefully 
checking finished machine parts. These machines are 
truly ingenious—they work with the dexterity of a 
human being, without loss of accuracy due to human 
fallacies. It would be well to enumerate the various 
stations in this entirely automatic machine, to under- 
stand fully the accuracy in design of the machine, as 
well as the operation of the various electron circuits 
embodied in the complete device. 

First, the article to be inspected is placed on a belt, 
which automatically places it in an upright position 
and indexes it to the first station. The first station is 
a photo-electric scleroscope. From there the piece is 
indexed to the second station where it is checked by 
sound to determine if it is faulty because of cracks or 
flaws. The third station inspects the article for out- 
of-round. The fourth, fifth, and sixth stations inspect 


NSERTING Front axle king pin in photo-electrically con- 

trolled resistance heater. As soon as king pin is located 
in hydraulic clamping dies, the resistance heater increases 
temperature of central portion of king pin to 1000 deg. F., 
at which temperature photo-electric temperature control 
unit opens the primary circuit of the heating transformer 
and opens automatically clamping dies, allowing pin to 
fall into trough. 
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for other various dimensions such as diameter, over- 
all length, thickness, and, if at any one of these stations 
the article does not come up to the required limits, it 
Is automatically rejected. This machine was designed 
and built around electronic and photo-electric circuits 
rather than having these pieces of equipment added as an 
afterthought. The completely finished machine offers 
one of the finest examples of what can be done when 
the tool designer can afford time to thoroughly discuss 
his problems with an electronic physicist. 


FUNDAMENTALS NEED STUDY 


S Ee VERAL attempts at the adaptation of a photo-elec- 
tric cell to a scleroscope to automatically control 
from the height of the bounce of the hammer had been 
made; but these attempts were feeble,—they failed to 
perform. These failures were caused because the ma- 
chine designer had failed to take into consideration, 
not only, the speed of response of the photo-electric 
cell to be used, but also, the speed with which the re- 
ay to be used with the photo-electric cell would oper- 
ate. Another failure in attempting to adapt standard 
ight relays to scleroscopes in the past, has been the 
complete lack of a suitable light source, which would 
roject—not a large beam of light 2 in. in diameter 
through the 1 in. diameter glass scleroscope tube— 
ut a ribbon of light 4 ¢ in. in width and 0.002 in or 
0.003 in. in thickness. <A_ scleroscope hammer, ap- 
roximately 1g in. in diameter, traveling through a 





vam of light 2 in. in diameter, will not cause sufficient 
decrease in illumination of the photo-electric cell, to 















insure reliable operation on the magnetic switch of the 
standard light relay. The scleroscope hammer will, 
however, totally eclipse this ribbon of light 46 in. x 
0.003 in. on its upward travel after bouncing off the 
piece under inspection. To obtain this ribbon of light 
an optical system, consisting of condensing lenses, an 
optical slit, and an objective lens, are used. In using 
this optical system light losses are incurred, which must 
be made up for by increasing the sensitivity of the 
photo-electric amplifier. 

An ordinary photo-voltaic or self-generating cell with 
its output connected directly to a meter or galvano- 
meter type relay is almost impossible for scleroscope 
operation because of unusually slow response of, not 
only, the cell, but moreover, the highly damped meter 
movement used as a relay. 

In the particular case where the machine designer 
wished to employ the photo-electric cell to control auto- 
matic rejection equipment according to the height of 
the bounce of the scleroscope hammer, he took into con- 
sideration the speed with which the scleroscope hammer 
might be traveling, the physical dimension of the 
hammer, and how much light had to be cut off in order 
to obtain relay operation. Careful computation proved 
that any standard light relay on the market would not 
answer the problem. 

As a result, before completely designing the machine, 
he brought the problem to the attention of engineering 
organizations, well enough versed in the field of special 
photo-electric equipment, to find that he would require, 
first, a light source with an optical system to produce 
the aforementioned ribbon of light, and, secondly, a 
photo-electric cell unit, which could be connected by 
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OT AN “‘after-thought” application. The whole basis of the design of 


















this electrically-operated, electrically-controlled gaging machine (A) is 
photo-electric. 


Here the scleroscope (B) is provided with a special light source (in 
the background) which functions with the photocell (foreground) as the 
scleroscope hammer (within the tube) operates. In (A) the scleroscope 
may be seen at the first station after the small permanent mold castings 
enter the machine. Next comes the sound check (C), while the balance 
of the stations are electrically controlled, floating contact arrangements 
for measuring diameter, out-of-round, height and other essential dimen- 
sions to one-tenth of one-thousandth of an inch, as can be clearly seen. 
The sound check (C) is made by indexing the casting in a position of 
focus for a directional microphone. If the “ring” is the correct 
frequency and duration, the article goes to the next station, otherwise 
it is rejected by a solenoid. At (D) is shown the optical system used. 
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This casting roll over and shake out machine 


Automobile cylinder blocks are automatically 
rolled here—and as they enter intercept the first 
beam of light, starting the roll over, providing 
that the preceding block has been removed as an 
obstruction to the second beam of light. The roll 
over continues until the first beam of light is un- 
obstructed. This automatically stops the machine 
awaiting the entrance of another cylinder block. 

(B) Here the cylinder block on conveyor leaves 
shake-out machine and slides into upper portion of 
roll over device—in so doing intercepts beam oper- 
ating light relay No. 1. In the event the previ- 
ous cylinder block has not struck or become 
jammed in the machine, light beam No. 2 will be 
unobstructed, and closing of back contacts on light 
relay No. 1 will allow closing of motor control 
circuit. Motor control starts roll over machine 
through electrically latched relay in lower right. 


cable to the multi-stage amplifier eight or ten feet away, 
and, third, that the relay in the photo-electric amplifier 
should be capable of closing contacts in 0.020 of a 
second. 

Obtaining the physical requirements as to space, 
mounting, and electrical components in order to obtain 
the photo-electric control he desired, he was able to de- 
sign the complete unit into his machine so that it ap- 
peared as a finished product instead of an afterthought. 
The same considerations, the same experimental work, 
and the same specifications set out by competent en- 


gineers building special photo-electric and electronic 
equipment, made it possible for the complete machine to 
perform as originally anticipated. This machine de- 
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) is entirely controlled by photo-electric cells 


The motor control circuit remains closed and 
roll over machine runs until the opening, left by 


removal of lower cylinder, comes to the top, al- 
lowing light from source to operate light relay 
No. 1. This then, closing its forward contact, 
whch energizes relay at upper right. Latter 


opens its back contact upon energization and un- 
latches relay in lower right, opening motor con- 
trol and, thereby, stopping roll over machine, until 
another cylinder block casting intercepts beam of 
light to light relay No. 1. The light relay No. 2 is 
a safety device, as it will not allow roll over to 
start in the event cylinder block has not been re- 
moved as an obstruction, which would damage the 
machine. The light source relay is a series relay, 
which opens motor control circuit in event of burned 
out lamps. A thoroughly engineered incorporation 
of electronic controls in a production machine. 


signer is one of the few who appreciates and realizes 
what electron tubes can do for his machines. The 
lesson to all allied with the original design and con- 
struction is the consideration, that for complete success 
of adaptation of photo-electric or electronic equipment 
to machine tools, the machine tool designer must know 
more thoroughly the various specifications of standard 
photo-electric and electronic equipment. 

The photo-electric scleroscope was really a simple 
application of the photo-electric cell. It required only 
sufficient forethought to appreciate that a special light 
source was necessary, and that in order to obtain the 
speed of response necessary for initiation of control, 
due to the momentary interception of the ribbon of 

light by the hammer, that a_ special 
photo-electric amplifier of several stages 
was necessary in order to complete suc- 
cessful actuation. More complicated and 
complex photo-electric systems are being 


Photo-electric spark plug gapping fixture 


The light source, at the left, projects a ribbon 

mm of light, several thousandths of an inch in 

thickness, past the adjustable electrode to the 

photo-electric cell housing, at the right. The 

vibrating hammer bends the adjustable elec- 

trode until it intercepts the ribbon of light. 

No inertia or movement from the hammer is 

imparted at the central electrode, eliminating 

the possibility of cracked ceramics and insuring 
greater accuracy in production gap setting. 
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Various types of electronic relays 





(A) Standard light cell in cast aluminum _ fully used in automatic machines for inspect- 


housing. This unit uses one stage of tube ing cans and bottles for missing labels ; con- 
amplification between the Photo-electric cell trolling register of printing and packaging 
ind the relay or magnetic switch. At (B) machines by reflected light. With photo 
is shown the chassis of the standard light electric cell housing equipped with infra-red 
A relay with magnetic switch, amplifying tube _ filter, this unit operates reliably as a tem 
and photo-electric cell. (C) Two stages of | perature control for resistance heaters. Tem- 
direct-coupled direct current amplifica- perature ranges from 1200 deg. F. to 2200 
tions are offered in this recently developed, deg. F. are easily controlled. Flexibility of 
sens tive light relay. unit is success application and use are definite advantages. 


built at the present time. These photo-electric units 
are actually retarding the design of the complete ma- 
chine until the experimental work is finished.  Ap- 
preciating that in order to offer a desirable combination 
of photo-electric systems with machine design equip- 
ment, it is essential that the common practice of ma- 
chine design be allowed to remain dormant until suc 
cessful experimentation has been carried out in the 
photo-electric system in order to insure satisfactory com- 
bination of units in the complete machine. Electronic 
factors can not be treated, with success, as incidentals. 

A series of photo-electric cells of an unusual size and 
type have recently been arranged on a suitable insulated 
panel to form a mosaic screen, which will visually in- 
spect, through an optical system, rollers from roller 
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bearings. With the optical system and optical slit, 
small cracks cast black shadows upon one of the numer- 
ous photo cells forming the mosaic screen. A small 
percentage decrease in illumination in any one of the 
many cells comprising this mosaic screen causes suf- 
ficient voltage change to actuate selective relays through 
the multi-stage photo-electric amplifier. 

As the light source used is a mercury arc, producing 
sufficient modulation; condenser coupling throughout 
the photo-electric amplifier is possible. The final stage 
of amplification is connected to a grid leak detector. 
The detector operates a small gaseous triode with di- 
rect current applied to the plate circuit through the re- 
jection solenoid. A crack in the roller fires the gaseous 


(Continued on p. 96) 
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This partial circuit (A) of bearing roll inspector clearly indicates the sequence of operations. 





Roller is automatically indexed into the locating 
device While the roll is being placed the gaseous 
triode anode circuit is opened. With roll in place 
and revolving, the anode circuit is closed. Roll is 
revolved automatically for one and one-quarter 
revolution—any crack or flaw fires the gaseous 
triode, tripping the shutter, and allowing the un- 
desirable roll to fall in a rejection hopper. (B) 


The image of a brightly illuminated surface of 
the roll surface is enlat sed and projected back to 
the slit by the lens system. Any crack or flaw 
on the roll appears as a black thread on the slit, 
and, thereby, decreases illumination of one of the 
battery of cells forming the mosaic photo-electric 
screen. Intensity of illumination to reach the 
photo cell must be a carefully considered factor. 
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Whenever Armco Electrical Sheets are used, there electrical equipment. It has what it takes, thanks 
you find proof of the economy of this fine, spe- to a third of a century of Armco research and de- 
cially-made steel. This is steel that punches clean, velopment. A trial order will show you exactly 
stacks quickly and uniformly, and what we mean. Just tell us what you make... or 
produces peal -fficiency in motors, want to make. The American Rolling Mill Co., 


transformers, generators, and other Executive Offices: 2040 Curtis St., Middletown, O. 


ARMCO ELECTRICAL SHEET STEEL 
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New Designs 


To meet and create new markets as well 
1 

as to hold old ones the electrical manu- 

facturer must and does keep alert in 

the use of new and better engineering, 

appearance, materials and _ service. 
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Through a combination of materials a 
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Simplicity and attractiveness were 
the primary requisites in the re- 
lesign of this permanent waving 
machine by Egmont Arens. Wires, 
enclosed in coverings of pastel 
color, are supported by flexible 
spring stems. The crown has been 
improved and made to appear less 
heavy by the use of a translucent 
istic casing lichted from within. 
’ 
nplicity with individuality 1 the 
lesign of a well known product. Here 
sturdiness is emphasized by the twu 
bolster base of this electric range 


Though low in price it incorporates 
features offered in higher priced models. 
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Encased complete in 

cabinet f sheet 
steel insulated against 
eat and sound trans- 
mission and finished in 
American walnut, this 
yortable, evaporative 
type air conditioning 
Init 1s powered with 
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compress- 


Where appearance foretells performance. Designed 
primarily to provide for maximum of simplicity and 
vibrationless operation in high precision work this 
machine can be furnished in either the two or three way 
type with from two to nine boring spindles. Push 


button control of motors, automatic control of cutting 


cycles, compactness and sturdy construction are some 


{ the features 








Primarily for decorative 
purposes have plastics 
been incorporated it 
the case of this Waltham 
electric wall clock. A 
molded bezel of blue 
forms the outer cir 
cumference and supplies 
a touch of color with 
permanency. 
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Adjustable for full 360 deg. dial. 
t (with suction pac 
electronic cut-of 


ment meets an increasing demand for 
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control of normal indicating equipment 
Several units can be used on same lial 
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equipped with inside its 
battery-operated fixture, molded entirely of 


) 
moisture-resistant plastic, is attached to the upper 


For 


this 


retrigerators not 


interior with two suction cups. he fixture com 
ms prises two dry cells and a switch actuated by the 


pressure of the door against a wire trigger. 
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ind attachment plug this 


ance. Can be plugged into any ac 
outlet. Illumination around dropper indi 


Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress 
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Packless, sealed and { ion 
built, this water circulator brings 
to hot water space 
tems those proven 
gained by motorized hot water 
supply. Quiet in operation, 
thermostatically controlled, 

sturdy in construction. 


Adaptable to a wide 
variety of shapes and 
kinds of pistons, this 
7 in. six spindle 
horizontal automatic 
lathe or chucking ma 
chine has high speed 
turret indexing and 
tool return and totally 


enclosed 
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mechanism 
anti-friction bear- 
with automatic 


circulating oiling sys- 
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Farsighted manufacturers no longer risk the improper opera- 
tion of their equipment, out in the field, due to inadequate indi- 
cation of what’s taking place within it. At every critical point, 
they build-in a dependable instrument. Thus they provide the 
user with constant knowledge of the inside facts . . . informa- 
tion vital to the efficiency, safety and operating satisfaction of 
the unit as a whole. 

Equally important, however, is the reputation for dependa- 
bility of the instrument they build-in; for this small instrument 
may represent the only link between the user’s judgment and 
the manufacturer's reputation for a safe, efficient machine. That 
is Why instruments of proved dependability ... WESTON Instru- 
ments ... are so universally specified for every built-in need 

Weston Electrical Instrument Corporation, 582 Freling- 


huysen Avenue, Newark, New Jersey. 


WEST 


nstrumenls 











AMPERES 
o.c 


weston 


Ruild-in 
WESTONS 


A wide range of Weston Instru- 
ments are now being “built-in” on 
machine tools, rectifiers, welding 
machines, radio transmitters, alarm 
systems, therapeutic and _ scientific 
apparatus, and wherever a close 
check on electrical quantities is vital 
to operation and control. There is 
also a WESTON Instrument available 
for your built-in requirements. Let 
us send full details. 
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One of the most popular metals for fabricating 
the parts or casings of electrically-energized 
products, aluminum offers many justifications 
for its generous use. Drawing and shaping, 
joining and finishing may be done with ease 
and flexibility. Light in weight, attractive in 
color and pleasing in appearance it is admir- 
ably adapted to modern design engineering. 


WHAT YOU SHOULD KNOW 
ABOUT 


A\luminum 


[.UMINUM has many properties which recom- 
mend it to the electrical manufacturer. Pos- 
sessed of qualities which permit numerous 

drawing operations without intermediate annealing, this 
versatile metal is admirably adapted to tall, cylindrical, 
rectangular, square or odd shaped draws. One of the 
chief uses for shells of this type is in the production of 
tube and condenser shields for radio manufacturers. 
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BY RAY FAY 
ALUMINUM GOODS MANUFACTURING CO. 


Long dominant for this use, aluminum offers splendid 
opportunities for the designer, allowing unusually deep 
draws and intricate shapes. 

In commercial application aluminum is furnished in 
two general grades. The first of these is commonly 
known as pure aluminum and is approximately 99.6 
per cent pure. The second main grade is an alloy 
known as 3S and contains small quantities of manga- 
nese and other ingredients added to produce a harder, 
more durable sheet. 
can be passed through any number of drawing opera- 


3oth of these grades of metal 


tions without injury or damage to the structure of the 
metal. It is also possible to produce a semi-polished 
surface by burnishing or ironing the metal in a die 
designed for this purpose. 

Drawn shells of aluminum are usually produced on 
a cam or toggle drawing press. Because of the ex- 
treme lightness of the metal and the generally smooth 
condition of the edge, it is possible to conduct a large 
number of drawing operations in a series by the use 
of belt conveyors. Percentage of reduction is prac- 
tically the same for both grades of metal, i.e. 40 per 
cent reduction from the diameter of the blank for the 
first drawing operation, 25 per cent reduction for all 
subsequent operations if provided with a centering 
sleeve and 8 per cent or 9 per cent reduction for all 
operations not provided with a centering sleeve. Highly 
polished drawing dies are essential to attractively 
finished aluminum shells and considerable care must be 
exerted to maintain even and uniform radii on all 
drawing edges. 


In radio factors of appearance and function both 


dictate the use of aluminum. 
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In fabricating work, spot welding may be effectiv 
applied, as in these radio tube shields. The sma 
stampings are radio condenser pilates. 


Blanking die clearance is usually two to three times 
as great as that provided for other materials. In ad- 
dition to the increased draft, this clearance is normally 
conducted to the cutting edge of the die without pro- 
vision for a burnishing surface. Because of the fact 
that sheet aluminum can be easily produced in coils 
to any given gauge and width, it is easily adapted to 
high-speed automatic feeding mechanisms and_ rapid 
production of flat parts. Because of the notably low 
shearing pressure required, it is a comparatively simple 
matter to produce blanks that are free from burrs and 
rough edges. Tumbling is not necessary and should be 
avoided in all cases as it is apt to injure the surface 
of the metal. 

\luminum is easily spun into many intricate shapes 
and can be worked from flat sheet circles or drawn 
or previously set shells. Spinning, necking and bead- 
ing operations are conducted cold and when properly 
handled produce a surface which takes a high polish 
with little pressure. Note should be made of the fact 
that spinning is usually accompanied by a thinning out 
of the metal at points where the metal is necked sharply 
or spun over sharp corners. Large numbers of per- 
forations on comparatively heavy gauge shells can be 
produced with a minimum number of indexing stages 
because of the low shearing stress. Examples of the 
practicability of this method of perforating are found 
in the washing and drying bobbins for rayon mills. 

In the past few years aluminum has found great 
favor among the manufacturers of electric roasters. 
One of the chief reasons for this popularity is the fact 
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may be punched or drawn and “‘knock outs”’ 
are easily provided. 


that this versatile metal lends itself readily to the 
sharp corners and deep draws which are essential to 
the success of individual pans used in the insets pro- 
vided for these devices. A further consideration in 
favor of aluminum is the fact that it may be furnished 
in a number of finishes eminently suited to cooking 
and baking operations. Installed in a position which 
demands a high degree of heat conductivity and ab- 
sorption, these shells have shown definite superiorities. 


ASSEMBLY METHODS VARY 


LUMINUM shells or parts may be fastened to- 

gether efficiently and cheaply and in many ways. 
A most efficient method of preventing vibration in 
radio shields is that of spotwelding the shields together 
at two or more places. Shells fastened in this man- 
ner may be assembled in large numbers and in various 
shapes. Tapped holes may be provided at points where 
stress is not great by providing dragged holes which 
may be easily threaded. Eyelet fastenings can be made 
integral parts of the shells by the same method. 
Dragged holes of this sort are also useful in providing 
lead holes for wire connections. Such holes are pro- 
duced by means of pointed punches followed by a 
second operation to flare the dragged hole from the 
opposite side of the sheet. 

In many cases where drawn shells are expected to 
serve in more than one application surfaces may be 
provided with plugs in much the same manner as 
those provided in electrical outlet boxes made from 
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FINISH DESCRIPTION 


Polish High luster finish directly on surface of metal. 


Alumilite Also called anodic. An oxide coating 
to acids. Can be dyed in all primary colors. 


ALUMINUM MAY BE FINISHED SEVERAL WAYS 


USED FOR 
Radio shields, reflectors 


resistant | All parts exposed to acid fumes and moist air. Re- 
frigerator trays and grids. 


Acid A white surface produced by slight etching in acid. | Printed surfaces. Radiator shields—percolator 


Satin A scratch-brush finish usually lacquered. 


Sand-blast Dull grey surface produced by 
pressure. 


baskets. 
Doors—sunburst surfaces—printed surfaces. 


and air Generally used in combination with butler or pol- 
ish to create 2-tone effects on doors, trims, etc 


Butler ’ Semi-polished surface with high-quality appear- Escutcheon plates—table appliances. 


ao . ‘ 
Emery Sunburst effect. 


Nickel Plate Plated directly on polished surface. 


~ Chromium Plate 


steel. Bayonet locks are easily produced in aluminum 
due to its extremely ductile qualities. 

Perhaps the most common method of fastening to 
gether aluminum parts is with aluminum rivets. These 
rivets expand readily and quite efficiently fill much 
larger holes than brass or copper rivets and consequent- 
ly provide for easier assembling. Cylindrical shells 
are commonly fastened to flat bases by means of flanges 
which are subsequently beaded or clinched together. 
This method of fastening provides a securely sealed 
joint which is attractive, durable and capable of re- 
ceiving a high polish. The fact that aluminum can be 
bent to extreme angles without fracture makes it pos- 
sible to clinch or press parts together in assembly ; thus 
providing a secure and durable joint which is attrac- 
tive in appearance and can be made absolutely water- 
tight and, of course, dustproof as well. 

For parts to be assembled of heavy 


gauge metal and in applications where 
clinching or riveting is not practical, 


gas welding offers a most practical . a 


method of assembling. Considerable 
skill may be acquired through practice 
in this interesting field and_ spouts, 
ears, brackets and clamps, as well as 
seams and partition joints may be 
rapidly and attractively produced. 
Caution must be observed in all cases 
where gas welding is used as the heat 
necessary to an operation of this kind 
results in an annealed condition around 
the welded joint. Where two parts 
are to be held securely together, but 
frequently separated, it is possible to 
provide both sections with rolled 
threads which are strong and durable. 


In refrigeration aluminum finds numerous uses for 









Small parts not subject to rough handling. 


Table appliances—escutcheon plates—all trim 
hs . surfaces. 

Plated directly on polished surface or on previous | Same as nickel plating. 

coat of nickel. 


VARIETY IN FINISHES 


NE of the chief virtues of aluminum is the large 

number of finishes which may be applied to its 
surface. The simplest of these finishes is the ordinary 
polish or color buff. Particular care must be taken in 
polishing the metal as its soft surface is easily scratched 
by large coarse abrasives. Many good buffing com- 
pounds may be found on the market which are designed 
especially for polishing aluminum. 

Sandblast finish may be applied directly to the sur- 
face of the metal and produces a dull grey surface 
which is useful in applications where a firm grip or 
hand hold is desirable. This surface, to avoid show- 
ing finger marks, must be protected by a coat of lacquer. 
Sandblast finish has been found to be most valuable 
in applications where a high degree of heat absorption 
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is required. Practically eliminating reflection, this 
dull surface permits the maximum of absorption with 
a minimum of reflection. 

Satin finish is a scratch-brush finish commonly used 
on refrigerator doors, also in combination with polished 
finish to produce a two-toned effect. It differs from 
sandblast finish in that it possesses a brighter cast. 
It possesses the same ability to pick up finger marks 
if not lacquered. This finish is applied by means of a 
wire brush revolving at a high speed and the opera- 
tion is usually conducted in a hood which prevents the 
small particles of metal from being spread into the 
surrounding atmosphere. 

Alumilite or anodic finish is an oxide coating which 
in its natural state provides a nearly white surface 
with extremely high acid resisting qualities. This finish 
is widely used for electric refrigerator ice cube trays 
and grids and in all applications which are exposed to 
acid fumes and moist air. Alumilite finish may _ be 
produced in colors by dyeing the surface and subse- 
quently polishing to produce a brilliant color with 
deep penetrating tones. This finish is a more expensive 
process and is used only where its corrosion-resisting 
properties are of value or its attractive finish warrants 
the necessary expenditure. 

Emery or sunray finish is produced on round or 
cylindrical shells by means of emery and water at high 
speeds. Producing a sunburst effect this finish is de- 
sirable on applications which are not roughly treated. 

Frosted dip or acid finish is a white surface pro- 
duced by slightly etching the metal in acid. This 
finish is commonly used on applications where the 
natural finish of the metal is undesirable, but where 
an expensive finish is out of the question. This finish 
finds a wide vareity of applications in radio tube and 
condenser shields, electric percolator baskets, etc. 

Butler finish is produced by means of fine emery 
over a polished surface. A truly delicate finish with 
the effect of antique silver, it is desirable for parts 
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which are to be exposed to the public eye. Neces- 
sarily an expensive finish and one which is delicate 
in the extreme, its use is usually confined to unusually 
high quality installations. 

Aluminum may be covered with any of the principal 
types of lacquer and a durable finish obtained if the 
parts to be lacquered are first dipped in acid to produce 
a coarse or slightly roughened surface to which a lac- 
quer may efficiently adhere. 

Too much cannot be said for the striking effects 
which may be obtained by the combination of two or 
more finishes. By providing the item to be finished 
with raised embossed lines which are polished after 
the entire item has been sandblasted or scratch-brush 
finished brilliant highlight effects may be produced. 
Providing the surface with depressed or debossed lines 
which are filled with enamel provides a further touch 
of color which is most effective. 

Aluminum may be electro-plated with either nickel 
or chromium with very satisfactory results. Late de- 
velopments have made it possible to plate chromium di- 
rectly on aluminum, whereas it was formerly necessary 
to provide an undercoat of nickel to provide a suitable 
plating surface. 


TYPICAL APPLICATIONS 


T might be well at this point to mention some of the 

more common uses of aluminum in the present day 
electrical industry. A principal use is in trays for 
electric refrigerators. One of the best known conduc- 
tors of heat, aluminum offers less resistance to the 
heat absorbing mechanism of the modern electric re- 
frigerator than any composition of molded material, 
thus permitting rapid freezing and fully formed ice 
cubes. Using the same drawing qualities referred to 
in a previous section of this article, it is possible to 
produce a shell with sharp corners and deep side-walls 
without the necessity for folding the material at the 
corners, thus producing uniform 
wall thicknesses throughout the 
entire shell. Aluminum grids for 
ice trays are usually stamped 
from heavy gauge sheet and are 
clinched together to form a solid 
unit. The extreme rapidity with 
which heat is conducted through 
the metal to the ice cubes makes 
it possible to remove the contents 
in the shortest possible time and 
with the absolute minimum of 
trouble and loss of ice. 

Another large use is in the ra- 
dio field for tube and condenser 
shields. Because of the low shear- 
ing pressure required, large num- 
bers of holes may be produced 


OVER a wide variety of shapes and 

forms aluminum is readily used. 

Note variations in length, depth, cross 
section and detail. 
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in ordinarily impossible positions. This is possible be- 
cause of the fact that elaborately re-inforced perforat- 
ing or punching dies are not required and a great 
many holes may be produced in a shell in one opera- 
tion. Differing from extruded shells in that sheet 
aluminum provides a uniform wall thickness, there is 
no loss of metal as is commonly found where the 
extrusion process is used. Square or restangular 
shells may be easily produced by starting with round 
drawn shells and subsequently reducing the diameter 
and interior area by drawing out the corners in gradual 
stages. In such operations the metal is inclined to 
flow toward the corners of the shells thus providing 
an extremely rigid structure. Punches for long shells 
should be provided with sufficient draft to permit easy 
stripping. It is the usual practice to allow 0.005 of an 
inch taper per foot of length on puches of this type. 


Condenser plates of numerous styles and shapes 


may be stamped from perfectly flat sheet aluminum 
without the necessity for additional flattening opera- 
tions. The use of the spinning qualities of aluminum 
has made possible a wide variety of lamp reflectors. 

Because of the ease with which aluminum can be 
worked, it is often possible to furnish a completed part 
with little effort from shells already produced for an 
entirely different item. Manufacturers specializing in 
this type of work are usually equipped to handle large 
or small runs of such parts in a minimum of time 
and with a smaller outlay for tools than would be 
necessary if the part to be made should be developed 
without regard for such possibilities. Many efficient 
engineering services are available to the electrical manu 
facturer which save time, money and very often provide 
a better and more efficient finished product 





LUBRICATION DEVICES 


(Continued from p. 43) 

The bottom feed wick oiler is intended for use 
when the pressure exists on the upper half of the bear- 
ing, as in some motors and wheel trucks. This oiler 
may consist of a reservoir with a wick running directly 
to the bearing, or the entire space may be waste- 
packed and then oil-filled to a predetermined level, in 
which case the entire mass acts as its own wick. Bot- 
tom feed wick oilers possess the advantage of continu- 
ally maintaining a lubricated surface, yet they will not 
feed oil unless the journal is actually in motion. 


VISIBLE SUPPLY BOTTLE OILERS 


EARLY all horizontal bearings of moderate size 

and speed where slow, uniform oil feed is desired 
can be lubricated by a bottle oiler. This type is par- 
ticularly suitable for inaccessible bearings, since a 
long-lasting oil supply may be contained in the bottle 
which visually signals its need for replenishment. 
Bottle oilers are much used on production machinery, 
but are not practical if the bottle itself will be subject 
to excessive motion, nor under conditions where wide 
or sudden temperature fluctuations may occur. 

Operating advantages of bottle oilers include avoid- 
ance of oil drip, constant visibility of oil supply and 
freedom from contamination of the oil. Cleanliness is 
assured by the fact that bottles may be filled in the 
oil supply room and interchanged on the machine as 
necessary. 

One type that feeds only when the shaft is running 
consists of an inverted bottle with screw cap and pro- 
jecting sleeve. Through the sleeve extends a snug- 
fitting spindle, with its lower end resting directly upon 
the shaft. Rotation of the shaft vibrates the spindle 
sufficiently to cause a pumping action, permitting air 
to enter the bottle and oil to leave in minute quanti- 
ties. Rise of temperature—as, for instance, a hot 
bearing—expands the air in the bottle, causing a faster 
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discharge of oil which may have an advantageous cool- 
ing effect. 

Bottle oilers are also used to maintain constant oil 
level control in syphon feed wick oilers, oil baths and 
ring oilers. In these applications an air vent in the cap 
fitting provides an automatic liquid seal allowing feed 
only when the oil level in the bearing drops below the 
end of the vent tube. All bottle oilers are commercially 
supplied in many shapes and capacities, with mount- 
ing methods adaptable to most bearing designs. 

Somewhat similar to bottle oilers are drop feed oil- 
ers and oil cups, usually preferable only for light duty 
slow speed operation on stationary journals. These 
generally operate through a needle valve which may 
be adjustable, are often provided with a shutoff cock 
and a sight feed glass. Disadvantage of this type of 
lubrication is that the needle valve may clog because 
of oil impurities, and the rate of feed may vary with 
changes in the oil level. Some oil cups are fitted with 
a snap lever feed, which acts as a shutoff or permits 
use of the oil supply for occasional oiling. 


ORIZONTAL bearings with a designed-in oil 
reservoir may be lubricated by ring, chain or col- 
lar oilers. The three types are similar in operation. 
The ring, chain or collar is of sufficient inside diameter 
to roll on the shaft and dip in an oil reservoir housed 
in the bearing chamber; rotation of the ring carries 
the oil upward to the shaft. These methods are ef- 
ficient at moderate speeds, but high speeds may throw 
off oil by centrifugal force and low speeds may fail to 
carry the oil up. 

Oil splash lubrication is applicable when the enclosed 
operating chamber may also serve as an oil reservoir. 
Although primarily use for cranks and gears, splash 
oiling in a small and controlled way is advantageously 
used to lubricate ball bearings, particularly on motors, 
gear drives or speed reducers. Moving parts dip into 


the oil, splash or spray it directly on to the parts to 
be lubricated or into channels that lead to bearings. 
Disadvantage of splash lubrication is that water or 
other impurities may cause emulsion of the oil, slud 
formation or abrasion of metal surfaces. 

(Continued on page 100) 
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NEW PARTS, EQUIPMENT, MATERIALS, 


Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





MIDGET CONTROL 


Smooth operating rheostat for 
use where space is at a pre- 
mium. Full 300 deg. effective 
rotation; quiet Operation; per- 
manent resistance value. 
Available with switch; linear 
and tapered resistance ranges; 
1 watt dissipation. Clarostat 
Manufacturing Co., Inc., 285 
No. Sixth St., Brooklyn, N. Y. 







ADEQUATE LUBRICATION 


Small constant level oiler for oil- 
well bearings. Transparent reser- 
voir shows when more lubricant 
is needed. Easily removed for 
refilling. No loose or delicate 
parts. Trico Fuse Mfg. Co., 
Milwaukee, Wis. 


HIGH-STRENGTH SCREWS 


Cold-forged heat-treated socket 
head alloy steel screws of uniform 
strength and close _ tolerances. 
Accurate clean-starting threads; 
heads are concentric to fit me- 
chined counterbores; sockets are 
extruded concentric and flat bot- 
tom for better wrench engagement. 
Parker-Kalon Corporation, 200 
Varick St., New York, N.Y. 
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SEQUENCE TIMER 


Definite-time relay for timing a se- 
quence of operations in a machine 
control system. Clutch-type time delay 
interlock with two, four or six circuits; 
for ac. or dc. Positive and uniform 
timing assured by spring driven timing 
mechanism. General Electric Co., 


Schenectady, N. Y. 


FOR IMPROVED 
APPEARANCE 


Prefinished stainless steel or 
cold rolled strip steel with 
rolled-in stripes on a highly 
polished surface. Avail- 
able in unlimited variety of 
longitudinal patterns in 
sheet or strip in standard 
widths and _ thicknesses. 
Acme Steel Co., 2840 
Archer Ave., Chicago, Ill. 
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FINISHES TO MAKE BETTER PRODUCTS 





DEPENDABLE CONNECTIONS 


Strip terminals where positive and dependable 


connections are essential. 


Long strips may be cut 


apart; individual mounting holes for each circuit. 
Sliding link connections open circuit; cannot cross 
Surface leakage minimized by risers. Silicon bronze 
screws for strength and corrosion resistance. L. S. 


Brach Mfg. Corp., 55 Dickerson St., Newark, N. J. 


CIRCUIT PROTECTION 


Attachment plug with built- 
in overload and short cir- 
cuit protection. Time delay 
overload release; instan- 
taneous short circuit inter- 
ruption. Instant reset but- 
ton between prongs. Pro- 
tects circuit, eliminates fuse 
replacement; ratings for all 
types of appliance and 
small-motor loads. Sentry 
Electric Co., 339 Starks 
Bldg., Louisville, Ky. 
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ELECTRONIC POWER 
GENERATOR 


Sturdy three-electrode power 
tube with post terminals eliminat- 
ing bases. Provides exceptional 
efficiency at high frequency with 
low driving power. Rated for 
input of 1250 watts at frequencies 
as high as 30 megacycles. RCA 
Mfg. Co., Inc., Comin, BE 






















FLUID CONTROL 


Lever-action magnetic 
valve for controlling 
heavy oils, water or 
steam in domestic heat- 
ing equipment. Remov- 
able solenoids, water 
proof coils; rotatable 
terminal connections. 
Valve closes with pres- 
sure on top of seat. 
General Controls Co., 
967 Fifth Ave., New 
York, N. Y. 


— 


ENCLOSED SWITCH 


Non-breakable solenoid relay with 
sealed mercury contacts where in- 
closed switch contacts are desirable. 
Single or double pole normally open 
or closed; 10 and 20 amp. non-induc- 
tive load. G-M Laboratories, 1731 
Belmont Ave., Chicago, III. 
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NEW PARTS, EQUIPMENT, MATERIALS, 





Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 





FOR HAZARDOUS LOCATIONS 


Explosion-proof ac. motors designed to withstand 

internal pressure which might develop from ignition 

of explosive vapor inside motor. For Group D, 

Class 1 service as defined by the National 

Electric Code. Reliance Electric & Engineering 
Co., Ivanhoe Road. Cleveland, Ohio. 











FOR DUAL DRIVES 


Over-running or ‘tree wheeling’ clutch 
disengages drive when speed of driver 
becomes less than speed of driven shaft 
Entirely automatic in operation; positive 
and instantaneous. Direction of rotation 
easily reversed during installation. The 
Hilliard Corporation, Elmira, N.Y. 





VOLUME CONTROL 


Rheostat for radio and other low 
power circuits has noise-free 
spiral spring conductor instead of 
sliding metal-to-metal contact for 
the adjusting arm. International 
Resistance Co., 401 N. Broad St., 
Philadelphia, Pa. 


REMOTE CONTROL 
OF MOTORS 


Starter for ac. motors up 
to 50 hp. rating at 550 
volts. Attractive, com- 
pact cabinet. Double 
break contacts with large 
clearances and substan- 
tial barriers between 
parts of opposite polar- 
ity. Colt’s Patent Fire 
Arms Mfg. Co., Hart- 
ford, Conn. 
















HOT WATER CONTROL 


Compact immersion thermostat with 
sealed mercury contacts. Quick 
response, reduced lag, low differ- 
ential obtained with copper shell 
housing for bimetal element. Two 
wire control; requires minimum space. 
The Mercoid Corp., 4201 Belmont 
Ave., Chicago, Ill. 
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FOR ELECTRONIC 
CIRCUITS 


Electrolytic condensers 
designed to plug into 
ordinary tube socket for 
easy mounting and ready 
replacement. 


against moisture; con- 
servatively rated for 
operation at 475 volts 
dc. Tobe Deutschmann 
Corp., Canton, Mass. 
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STOKER SUPERVISOR 


Continuously adjustable firing period in this 

stoker timer easily set without tools. Slow speed 

jewelled motor, sealed in die cast housing; 

adjustable feeding time. Self-contained line 

voltage switch and fuse; rubber suspended box. 

Russell Electric Co., 340 W. Huron St., 
Chicago, III 


FOR HEATING LIQUIDS 


Immersion heater with large heating sur- 

face and low temperature gradient. Con- 

nections easily mace to knock-out 

terminal box. Warren Electric Appli- 
ance Co., Warren, Pa. 


TYPE no PG 16 





RECORDS PRODUCTION 


Electric counter designed 
for built-in operation. Light 
weightcoined wheels; large 
legible numbers with no 
spaces between wheels. 





PRECISION RESISTOR 


Vitreous enameled resistor of 
compact size and high heat dis- 
sipation with a single layer wind- 
ing of 1 per cent tolerance, 
ceramic core and moisture re- 
sistant enamel. Rated at 1 watt. 
Ohmite Manufacturing Co., 4843 
W. Flournoy St., Chicago, Ill. 
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AND THERE ARE ALSO... 


RUST PROOFING for steel surfaces during 
storage or shipment. A black shiny coating 
applied by spraying, dipping or brushing, 
to protect plain or polished surfaces from 
rust, scratches or fingermarks. Applicable 
to chrome plated or other bright finished 
parts, and on lacquered and enameled 
surfaces as well as bare metal. Coating 
readily removed by washing with common 
solvents such as gasoline, mineral spirits, 
kerosene or carbon tetrachloride. Wayne 
Chemical Products Co., Detroit, Mich. 





Positive, dependable action 
prevents skips. Steel case 
protects working parts. 
Production Instrument Co., 
1395 S. Wabash Ave., 
Chicago, Ill. 


INERT PLASTIC for equipment that must 
function in corrosive chemicals, anti-freeze 
solutions and cleaning compounds. Desig- 
nated as Durez 77 SB. Can be readily 
machined without impairing its corrosion 
resistance; resists frictional wear. For pump 
impellers this plastic is light in weight, non- 
resonant and wear-resistant. General 
Plastics, Inc., North Tonawanda, N. Y. 


FILTER CAPACITORS with universal 
mounting brackets simplify mechanical 
difficulties in designing into the product. 
Sealed in non-corrosive containers filled 
with a non-inflammable electrolyte. Elec- 
trical characteristics unaffected by mount- 
ing position. New mounting brackets 


supplied at no extra cost. Cornell- 
Dubilier Electric Corp., So. Plainfield, N.J. 
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Deliberately designed for emphasis upon; modern 
lines that meant buyer appeal; simplicity that 
indicated reasonable costs; ruggedness that meant 
enduring long life; and, pride of ownership that 
was the intent of the overall design, this oil 
burner is of unusual interest. Engineering-wise it 
offers elimination of exposed mechanisms, lower 
operating and maintenance costs, compact unit 
of greater efficiency—based on scientific design. 




































EXPERIENCE LED US TO 
Rugged Simplicity 


BY ALLAN F. REIF 


PRESIDENT 
REIF-REXOIL, INC. 


| CCEPTANCE of automatic heating with oil ee esa superlative degree of originality of design 
: F ee eee and engineering which was a real and constructive 

fuel can no longer be questioned. Che hun- development of the art. So the research and experi- 

dreds of thousands of domestic fuel oil burn- ence which our company has gained in more than 

: ; ; seventeen years of specialized effort in the design and 
ments Of comfort, convenience, and cleanliness that manufacture of oil burners and urged by this grow- 
they provide. With a background of pioneering in ing competition, suggested a need for materially im- 
proved design that would better harmonize with and 
operate in both new and old heating plants by add- 


ers already installed give vivid testimony to the ele- 


: the oil heating industry, seventeen or more years of 
: contributing to and observing its growth and product 


development, we sensed a need for not only more - 4: 

" 1 ; - , : 10 . a ; ing beauty of line and compactness to what was here- 
eautiful equipment but greater thermal efficiency < ; ie kath 

: a ee wath... euaidibe-tninamedeanrun: Aimee tofore an unsightly application. 

modest cost. There was the need to greatly improve 


operating characteristics for ready adaption to mod- 
ern tight-flued boilers and furnaces, and the extrava- 
gant merchandising claims for economy and thermal 
efficiency had to be substantiated by more scientific 
study and application of the principles of combustion 
with liquid fuels. 





Because of the manufacturers whose specialized ef- 
tort readily provided important and necessary parts 
such as motors, room temperature controls, combus- 
tion controls, and ignition transformers, it seemed 
somewhat extravagant to contemplate the manufacture 
of such accessory items without needless expense and 
duplicating the effort of competent manufacturers 
whose products had reached such a high state of per- 
fection. We therefore acknowledge the generous co- 





operation of those manufacturers whose engineers and 
designers have contributed products which in co-ordi- 
nation have made possible a unit of superb beauty, 
balanced design and superior performance. 

" Unfortunately, because of the availability of the 
basic component parts necessary to build an ordinary 
conventional mechanism which would burn fuel oil 
after one fashion or another, many competitive oil 





burners of varied design set up a barrier which made 
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Just published, this booklet illustrates how the extreme lightness of DOWMETAL* 
is benefiting the products of many industries. Every manufacturer will be 
interested in seeing how this lightest of all structural alloys has effected sub- 
stantial savings in weight, greatly reduced power costs and lessened vibration. 
And how in every case it has contributed these advantages without sacrifice 
in strength and durability. 


For the executive concerned with sales, this booklet shows how DOWMETAL 
has given many products increased sales appeal by giving them new lightness. 


There is a condensed description of the properties and adaptability of 
DOWMETAL sand and permanent mold castings, die castings, extruded shapes 
and forgings. Methods of working, fabricating and finishing DOWMETAL are 
likewise discussed, along with its excellent machinability. 


Every organization producing metal products should have a copy of this 
booklet. No executive can afford to overlook the advantages of new lightness 
in his product. Send for your copy of “Industry’s Lightest Structural Metal.” 


THE DOW CHEMICAL COMPANY, Dowmetal Division, MIDLAND, MICHIGAN 


Branch Sales Offices: 30 Rockefeller Plaza, New York City — Second and Madison Streets, St. Louis 
—Field Building, Chicago 


DOW METAL EXHIBIT—You are cordiallyinvited to the 
DOWMETAL Exhibit at the Metals and Plastics Bureau, 
International Building, Rockefeller Plaza, New York City. 








XPERIENCE taught us that the pressure atom- 
izing type of oil burner was best adapted to auto- 
matic domestic oil heating and therefore its principles 
should be retained by virtue of its demonstrated per- 
formance and wide public acceptance so that in fur- 
ther development of this burner we were conscious of 


necessities and requirements which for convenience we 
listed and set up as our goal of accomplishment. 

1—Modern design and styling that would harmonize 
with other modern basement appliances. 

2-—Compactness of design and application that would 
lend an appearance of intimacy with the boiler or 
furnace of which it was to be made an integral part. 

3—Flexibility in both design, application and size 
to meet the greatest field requirement, thereby elimi- 
nating a multiplicity of models. 

4—Symmetrical arrangement of parts to provide 
pleasing stream-line appearance, the elimination of ex- 
posed parts, complete accessibility, provision for easier 
installation, adjustability and the ultimate in safety. 

5—Material specifications which meant inexpensive 
manufacture, the elimination of superfluous parts and 
still provide longevity against the ravages of heat and 
time as well as visible quality. 

6—New high standards of thermal efficiency by 
more scientific application of the principles of combus- 
tion with liquid fuels and flame placement which would 
correct pulsation in modern heating plants. 

7—A finish of beauty and durability. 

The burner described is our most popular model 
serving nearly 85 per cent of domestic heating needs. 
Two larger models are made and differ only in respect 
to size in proportion to capacity. This unit is but 19 
in. wide, 11 in. long (excluding the air tube) and 17 
in. high (adjustable to 20 in.). When installed it 
extends but 12 in. beyond the boiler or furnace of which 
it is made a part. 

This burner is capable of burning from 0.75 to 3.50 
gallons of any of the available domestic fuel oils per 
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hour. It is provided with air tube mountings for 
flanging to the furnace or may be base mounted. It 
may be used to convert coal or gas burning boilers to 
an automatic oil heating system. It is equally adjust- 
able to warm air furnaces and direct fired air condi- 
tioning units. For conversion installations it is ad- 
justable as to height and being literally a package unit 
its installation is both easy of accomplishment and 
low in cost. 

In the design of this unit due cognizance was given 
to the ever increasing demand for an oil burner of 
relatively low cost and yet possessing superior engi- 
neering features which would insure economical use, 
low maintenance cost and pleasing appearance. <A 
study of its detailed design will at once indicate rugged 
simplicity, new beauty, and materials which readily 
lend themselves to economical production schedules. 

Cost of operation necessarily involves fuel consump- 
tion so in contemplating this new unit it was engi- 
neered to use any of the commercially available fuel 
oils without critical adjustments or overly sensitive 
mechanisms. The available Btu. in the various grades 
of oil are generally known as are the average ef- 
ficiencies of a wide variety of heating boilers and fur- 
naces but the one great variable which was not di- 
rectly under control was the element of draft and pres- 
sure drop peculiar to each individual heating system. 
To contribute something worth while and in harmony 
with our goal of accomplishment, it was imperative 
that we design into this unit an efficiency factor that 
was considerably above average and that would exact 
a uniformly high heat recovery from available fuel oil 
with a minimum of heat loss under average field con- 
ditions as we found them. These design features will 
be emphasized in subsequent paragraphs. 

Even a casual glance at this oil burner distinguishes 
it from the mass. Its attractiveness is emphasized by 
its beauty of line. Its rugged simplicity imparts an 
air of substantial quality and yet, this beauty of line 
has been accomplished without the added bulk and 
expense of a cover or a superfluous outer casing. Ac- 
cessibility is an important factor and greatly simpli- 
fies installation and service. The finish consists es- 
sentially of a primer, the use of which is primarily to 


ESSENTIAL PARTS OF THE NEW REIF-REXOIL BURNER 


Inner Oil Line 
High Tension Cable 
Snap Lock Terminal 
Connectors 
Electrode Bracket 

. Electrode Insulators 


. Motor 17. Air Tube 

. Junction Box 18. Atomizing Nozzle—Nozzle 

. Ignition Transformer Pri- Body—Nozzle Strainer 
mary Leads 19. Ignition Electrodes 
Ignition Transformer 20. High Heat Combustion Head 
Inspection Cover 21. Oil Pressure Gauge Port 
Final Flame Placement Ad- 22. Pressure Regulating Valve & 
justment & Lock Nut Quick Cut-off Fuel Hoarder 

. Air Receiver 23. Oil Pressure Regulating 
Height Adjustment Shaft & Screw 
Nut 24. Fuel Unit Cover 
Base 25. Fuel Unit 

. Air Stream Turbulators 26. Fuel Unit Cleaning Cover 

. Outer Oil Connector Tube 27. Strainer Assembly 


. Outer Air Cone 

Inner Air Cone 

. Fan Wheel 

. Blower Housing 

. Air Adjustment Locking 
Device 
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Your product, shipped in a Gaylord Box, is pro- 
tected by the famous Gaylord ‘‘ Extra Margin of 
Safety’’...the reserve strength built into every 
Gaylord Box that assures safe, unmarred arrival 
of its contents. 

In American industry, the Gaylord name on 
corrugated or solid fibre shipping containers is 
recognized as the seal of shipping safety. 


GAYLORD CONTAINER CORPORATION A simple, inexpensive, but serviceable shipping container 





- , designed for Utility Electric Company, St. Louis. Special 
General Offices: SAINT LOUIS inner packing prevents the toaster from touching the box sides, 
. There’s a Gaylord plant or sales office in your territory. affording safe protection from rough handling. 
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For greater dependability. Dual filtering through 
non-corroding screens 


seal the pores of the metal against rust, and a final 
enamel coating. The enamel is a metallic silver base 
opalescent synthetic of dawn gray color. It is sprayed 
almost to the flow poimt and is rapidly dried. 

With the rapid advance of oil heating, the home 
owner has been educated to expect the ultimate im 
quiet, carefree operation. With quiet performance as 
a major objective, experience again taught us that 
eliminating the cause for mechanical noises was mani- 
festly better than attempting to correct them by re- 
sorting to secondary sound deadening devices such as 
spring or rubber mountings, resilient connections and 
similar devices which would increase our cost factor 
and add additional parts which at best were of a sem1- 
permanent nature. Here again experience taught us 
the value of rugged simplicity in a unit that is preci- 
sion machined, correct balance, accurate alignments, 
balanced fan and motor, and rigid mountings which 
provided a degree of quiet that was not only desirable 
but more satisfactory, practicable, and beautiful. 

With this preliminary outline, we may now cover 
‘1 detail the specific features of design, manufacture 
and engineering which have, we believe, distinguished 
this oil burner from all others im reflecting the close 
attention to detail which when co-ordinated have made 
possible an ol burner of beauty, quality, high thermal 
efficiency and low cost. 


ae burners are essentially electrical appliances 
employing in their operation and control a 
greater number of electrical devices than most any 
other home appliance so that the simplicity of elec- 
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trical wiring and connections are important factors to 
consider with relation to installation detail. Under- 
writers requirements, assessibility, and protection 
against the exigencies of usage. With these things in 
mind, a large and convenient outlet or junction box 
of pleasing design and having 14 cu. in. of space was 
rigidly mounted on the motor frame. From the illus- 
tration, it will be observed that the motor is flange 
mounted to the blower housing and the ignition trans- 
former is likewise mounted directly underneath. The 
motor leads terminate in the outlet or junction box 
together with the primary leads from the ignition trans- 
former which are brought up through a special flush 
mounted BX angle connector on the transformer case 
and thence through a two inch length of flexible con- 
duit to the junction box. All leads are properly 
marked for identification so there may be no difficulty 
in wiring and the junction box is flanked with knock- 
outs to accommodate any schematic wiring plan in 
the house. 

The selection of a motor presented no small prob- 
lem because the power factor, temperature rise, watt- 
age input, load factor, amperage start, quietness, 
mounting, and exterior design were all important 
things we had to c insider to gain the ultimate in mo- 
tor specifications which we felt were necessary. The 
motor selected was a 1/6 hp. split phase, long hour 
duty motor, 1725 rpm. Is of generous specifications, 
a special centrifugal starting switch, oversized bear- 
ings, statically balanced rotor and three-year lubrica- 
tion wells. It imsures long life, a minimum of atten- 
tion, cool operation, and all the electrical character- 
istics of a good quality motor. It is flange mounted 
on the blower housing and rigidly secured with two 
cap screws. The stream-line frame and end_ bell 
added much to the symmetry and beauty of line. 

Ignition of a modern fuel oil burner 1s accomplished 
by means of a step-up ignition transformer which 
converts the primary voltage to a high tension sec- 
ondary of 10,000 volts. This high tension secondary 
‘s transmitted to the electr idle assembly and produces 
a hot are which ignites the atomized oil. With more 
sensitive radio receivers operating over a wide wave 
band, feed-back from ordinary ignition transformers 
set up an interference that was both troublesome and 
ofttimes required filters and auxiliary condensers to 
relieve this annoying influence. The ignition trans- 
former used in this burner comprises mid-point 
ground construction and employs internal built-in 
barriers and more scientific insulation for the arresting 
of feed-back. This suppression of interference affords 
protection on all frequencies without auxiliary de- 
vices. Other important features of this ignition 
transformer are shock proof porcelains, shielded sec- 
ondaries, vacuum impregnated coils to reduce heat 
generation, and a moisture proof case. The case is 
deep drawn of rust resisting metal to stream-line pro- 
portions to harmonize with the general assembly of 
which it is made an integral part. 

The electrode assembly is rigidly mounted on the 
oil feed tube and is housed within the air receiver. 
It consists essentially of a brass tripod centering the 
assembly and machined to receive the electrode insu- 
lators. The electrodes are 3/16 in. nickel chrome al- 
loy with machined points accurately set with a gap to 
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SPECIFICATIONS 
TYPE A MOTOR 








COA rN a hss 6 teks cswes oes bs Se Ree sGkeeeeuseneeea ..-Plain Series (Universal) 
Construction Details 
IIo cas. 6 cine aa: seat ech sia auwe caer ed Open 
PT Oe IOs 0 056 shoo p doer ceeeesdeeed caseswhas cues Internal Fan 
Pn cnccgaccnchddeddeset at Jaana ses caeemanswheemae Composition Bronze 
CN oto Cc K CKO EE cKwe HENS oe dae SEND SEAMEN Wick feed from oil wells 
Direction of Rotation (Commutator End)..............0050e eens Clockwise 
PIII cic urccceenbcasences ceevactewamen ommeder Cast Iron 
Sate bo ics inci a tisig aia «tae iaeae kage mos earehemie 3 Ib. 
A.C D.C. 


Operation Operation 


Mite e4t We. WEUCRERW RELIST EN aT RE CADEEN EE CHES Eee 115 115 
pS TCT EET CLOT ERT RTT Teer .72 .80 
RS iva rk wins RRS SORE SMEAR CREE AOR ENE Cee 69 96 
ccc s cia kaeksasaee eke Ghee cease cane, <n 1/30 1/20 
GR ay va tccvaseceradsacven sews ig ic Seas .027 .048 
I oo sibs oh oe Code ERA AKE OUTS eS 7,000 6,000 
IOI 6 6.565 5ap db cdc bcseantacceuseeaseha vane 20,000 20,000 
end i CREO ECS ER KASS CHRON MACAO ROSS a 39.5% 42.5% 
CR Siac cchacceerecsches chon cRcnentperaceranterne Continuous | Continuous 
INI. oincsaeise6ds ccasndwakegnsaenenbeemonas 40°C. 40°C. 





TYPICAL APPLICATIONS POSSIBLE MODIFICATIONS * 


Blowers Other than 115-volt winding 
‘ J C.C.W. or reversible rotation 
Motion Picture Projectors Other than standard rating 
Embroidery Machines —_ —— 7 oan 
er than standard shaft extension 
ptceertairsp Other than standard housing finish 
Cast aluminum housing 


*Note:—All modified motors are special. 


Surgical Pumps 
Commutator Undercutters 


Jewelers’ Lathes Prices on request. 
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Dumore motors definitely differ from ordinary motors 
—Vibration is eliminated by dynamically balancing 
armatures at high speed—Five-time inspection of parts, 
plus engineering inspection assures utmost accuracy 
—100% electrical contact of commutator leads is 
assured by special Dumore swaging— Brush life is 
increased by grinding commutator concentric with 
bearings—Forced ventilation is built into motor— 
Centrifugal breathing is eliminated by expanding 
armature windings at high speed and then sealing— 
Wide selection allows for meeting exact requirements 
(1/500 to 3% h.p.—A.C. or D.C.—0 to 60 cycles). 
‘“Tailored-to-fit’’ parts may be had for special 
adaptations. 


Write for latest catalog and Engineering Service blank. 
Let Dumore engineers show you how to get more 
power hours for the money invested. 


THE DUMORE CO., Dept.107M RACINE, WIS. 











How the flame appears with the new supercharged 
accelerated combustion. 


produce a hot are for igniting the oil. These elec- 
trodes are insulated and held securely into place by 
tubes of ceramic material possessing high dielectric 
and mechanical strength many times greater than 
porcelain. The electrodes terminate in snap lock in- 
sulated connectors. Short lengths of high tension 
corona proof and oil resisting cable with companion 
connectors complete the circuit to the ignition trans- 
former. The entire assembly may be removed for in- 
spection by disconnecting the snap lock connectors. 

\dded to the electrical parts already mentioned 
such as motor, ignition transformer, electrodes, ce- 
ramic insulators, high tension cable, terminals, solder- 
less connectors, junction box and others items, each 
unit requires a combustion control, room temperature 
thermostat, control for maintaining or limiting boiler 
or furnace temperature, time switches, relays for va- 
rious purposes, low water protective controls, 
switches for the control and circulation of air, all of 
which are employed when and as the circumstances 
require, making an oil heating system automatic, safe, 
and dependable to a degree of dependability and com- 
pleteness of automatic control which emphasizes the 
wealth of research and development which the auto- 
matic heating and electrical industries have contrib- 
uted to providing comfort, convenience and cleanli- 
ness in today’s home. 

The super structure of the burner are castings of 
soft gray iron which can be quickly and finely ma- 
chined to exacting tolerances. From the illustration it 
will be observed that the complete assembly consists 
of the blower housing which is mounted on an adjust- 
able base, the air tube in a variety of lengths and 
mountings to meet all field requirements, the air in- 
take consisting of an inner and outer cone and the rear 
inspection cover. 

The quiet operation and new and superior flame 
characteristics of this burner are the result of many 
years of research in determining the proper control 
of air in a burner of this general classification. The 
scroll of the fan housing, the location and size of fan 
wheel, a means of controlling air currents in volume 
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and at no pressure and the means of intimately mix 
air with the cone of atomized oil are now all pat- 
ented features which have accomplished an acceler- 
ated combustion rate, highest combustion chamber 
temperature, a constant non-fluctuating flame, the 
elimination of pulsation and resultant higher COg. 

The general outline of design features may be seen 
in the cut-away illustration—the cast in air stream 
turbulators, high heat combustion head and adjustable 
oil feed and electrode assembly being the principal 
centers of interest. 

An important part of the burner is the fuel unit 
which is mounted on a machined surface of the outer 
air cone by two machine bolts and provides the means 
of drawing fuel oil from the point of local storage, 
filtering it, forcing it under pressure to the regulating 
valve from which the desired volume is forced at 
proper pressure to the atomizing nozzle and the sur- 
plus is returned to the tank or by-passed to the suc- 
tion side. It is direct connected to the motor shaft 
by a semi-flexible coupling. The entire fuel unit can 
be included within a 6 in. circle. 

The pump is of the internal gear single stage type 
and is capable of developing 28 in. of vacuum on the 
suction side which will deliver oil at a lift of 40 ft. 
and a run of 75 ft. Gears are of nitroloy—ground 
and polished. Its circulating capacity is 18 gallons 
per hour against a pressure of 100 pounds. A me- 
chanical seal, spring actuated against ground and pol- 
ished surfaces, seals the shaft against leaks and re- 
quires neither packing nor adjustment. 

Dual filtering is provided in the upper sections of 
the fuel unit housing and comprises two double bas- 
ket type strainers providing 28% sq. in. of 100 mesh 
metal screening surface. The baskets are non-col- 

(Continued on p. 102) 


Cutaway view of high-heat combustion head and 
ignition electrodes. 
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OU DON'T have to be a wizard to produce instantly 
one or one million bronze bearings at any time—in 
any or all of hundreds of different sizes—completely 
machined and finished, ready for assembly—meeting 
practically every requirement in all kinds of machinery 
and electric motors. Simply select what you want from 
Bunting’s Catalog of Standardized Bearings. Your order 
is filled the day we receive it. .. Economical, too— small 
lots even at big-run prices. 


Bunting Machined and Centered Bearing Bronze Bars 
are just as readily available in 131 stock sizes. Factory 
machining saves you time, labor, material. . . And try 
Bunting Lead Base and Tin Base Babbitt to see how 
scientifically controlled casting improves a standard 
alloy. Ask your mill supply wholesaler. Complete catalog 
on request. . . The Bunting Brass & Bronze Co., Toledo, 
Ohio. Branches and Warehouses in All Principal Cities. 
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MALL motors are going into service fast today. 

Refrigerators, air conditioning, oil burners, iron- 

ers and washing machines, account for most of 
the motors going into homes. Then there are a large 
number going into offices, stores and factories. All 
this means a constantly growing amount of small motor 
repairs, and a chance to get enough volume to make 
a special small motor business pay good profits. 

With ordinary shop methods and the equipment 
used in rebuilding larger motors there is little chance 
for profit from this small motor work. The reason is 
simple. On larger motors, each job has to be carried 
through as a unit. There is little chance to save money 
by trying to wait until there are several of the same 
make and rating to put through when the customer 
wants his own motor back in service with minimum 
delay. Therefore, the shop is set up to handle each 
Men are trained to see a job all the 
way through stripping, cleaning, rewinding, dipping 


motor by itself. 


and testing. But this system will not work on small 
motors for two reasons: first, the customer requires 
faster service; and second, it costs too much to do a 
high grade repair job. 

Our system overcomes these difficulties. The cus- 
a rebuilt motor with no delay by exchang- 


tomer get 
i Then, 


ing his job for a rebuilt one already in stock. 


~ 


BY MARTIN ULRICH 


REFRIGERATION MOTORS CORP. 


SSEMBLING a starting switch. This operation 
well as every previous step is carried 
through on every motor on the line before going 
to the next operation. Parts that may be needed are 
in open pans over the work bench. 


Juilding Small Motors 





AT A PROFIT 


Because small motors are going into use so 
rapidly, fractional horsepower motor rebuild- 
ing offers worthwhile profit possibilities—for 
a shop that will specialize. Shop methods, 
equipment, billing systems, and records satis- 
factory for larger motor repairs, are seldom 
profitable on small motors, however. Even 
the workmen must be specifically trained. 
Here are the basic ideas that are responsible 
for the success of this organization. 


the job is held until it can be put through with ten or 
twenty similar ones. Of course, there are special con- 
ditions that sometimes make it necessary to put a 
single motor through, and return the same motor to 
the customer. But the profit in small motor work 
comes only when a lot of similar jobs can be put 
through at once. 

Ordinary shop methods will not do for profitable 
small motor work. The time spent on each job must 
be reduced, yet each job must be so well done and 
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st A new, G-E Through-cord Switch. No “Pig- 
tails” or terminals to connect. It's delivered to 
you wired right in the cord set— ready for 
final installation. 


Na ict 


A complete line of G-E All-rubber Cord Pro- 
tectors — molded on the cord — made to fit 
your casings — inexpensive to install. 


~ 
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G-E Engineers can furnish a complete har- 
ness assembly for your particular require- 
ments. Fewer connections, splices, production 
operations. Expensive assembly steps are fin- 
ished before it reaches your plant. 


TO CUT YOUR MANUFACTURING COSTS 


A major consideration in the design of a G-E Acces- 
sory Device is how it will fit into an appliance produc- 
tion line. It must be engineered for easy, quick and 
economical installation. It must offer the manufacturer 


a definite saving — a step towards profit. 


General Electric Accessory Equipment is built to 
eliminate as many assembly steps as practical. Each 
group of products in the complete line — switches, 
cord sets, lampholders, connecting devices — has fea- 
tures that decrease working time, eliminate operations, 


save money for you. 


For complete information on G-E Accessory Equip- 
ment — and how if can save money in your plant — 
write Section Q-8912, Appliance and Merchandise 


Department, General Electric Co., Bridgeport, Conn. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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tested that there 1s no chance for a “comeback.” Cost 
of parts must be reduced by quantity buying; a com- 
plete stock of parts is necessary so that a job once 
started will go through without a hitch. Cost records 
must be so simple that they do not slow up the work: 
they must be fair to the customer and also represent 
actual costs. Here is how our system meets these 
requirements of efficient cost control. 


HOW THE SYSTEM WORKS 


HIE customer brings in his motor to be repaired 

and exchanges it for a duplicate rebuilt motor. 
His motor is then placed on the receiving bench, 
tested and examined to determine which of our 
four standard price classifications will apply. The cus- 
tomer then is billed at the standard price according to 
the make and horsepower and the amount of work 
required. 

When approximately twenty-five motors of a similar 
rating—and, if possible, of a similar make also—are 
ready, these motors are prepared for rebuilding on the 
next work day. All the tearing down and rebuilding 
is done at a single long work bench. Motors are laid 
side by side down the bench in front of a pan to hold 
the parts. 

\t the start of work in the morning, one operator 
and a helper tear down, clean and rebuild the entire 
line, completing the instrument and running tests on 
the entire lot during the day. This would be impos- 
sible, of course, if each man completed one motor at a 


EFFICIENT floor layout designed for small motor 
work. On the long work bench about 25 
motors (a day's output) are rebuilt at one time. 
Production-type coil and armature winding equip- 
ment on the left, with the dipping and spray paint- 


ing booth at the rear. 


XCHANGING a repair job for a rebuilt motor 
from this stock is the first step in this system of 
profitable handling of small motor repairs. 





time. It is easily done if the work is broken down to 
a series of operations, and each operation completed 
on every motor before going to the next step. 

Take cleaning, for example. As soon as the motors 
are all taken down, each one is brought to a small 
spray cleaning booth, washed with a reclaimed mixture 
of carbon tetrachloride and gasoline, and cleaned with 
a spray of fresh solution. This makes a good job, does 
it quickly and leaves each motor dry and clean. 

\rmature repairs are made by replacing the com- 
The men on the 
line therefore have only to pick up a new armature 
from a shelf and use it in the motor. New field coils 
or stators are handled in the same way. Bearings are 


plete armature with a rebuilt one. 


all gaged and the ones needing replacement are re- 
moved and new ones installed, completing this opera- 
tion on the whole line before going on to other work. 
Necessary lathe work is done on all that need it be- 
fore any assembly work is started. Worn switches, 
brushes and necessary parts are replaced, missing 
parts added. New leads attached, broken end_ bells, 
oil cups, screws or terminal boxes replaced. 

Then the entire line of motors is assembled, one at 
New parts 
needed are in handy bins at eye level over the assembly 


a time, getting each one ready for test. 
bench. Switches, screws, brushes, leads, ete., are all 
instantly available without a trip to a store room, with- 
out “paper work,” and without lost time in_ finding 
them. 

Time-saving testing methods for small motors must 
Our test panel is 
small but complete, and motors are hooked up with a 
minimum of effort. 


be complete to avoid comebacks. 


Line connections are made with 
spring terminal clips. The motor is placed on a plate 
adjusted to height so that the shaft extension slips into 
a chuck on the drive shaft of a small dynamometer. 
Power is applied to the motor by a foot-operated push 
button which leaves the operators’ hands free for other 
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CREPE WADDING 
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“BEST SELLERS” 
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® You can be sure your product will reach the dealer’s 
showroom in first class condition when you protect your 
shipment with KIMPAK Crepe Wadcing. And first class 
condition means quicker sales and more profits for you. 
That’s why hundreds of the country’s manufacturers of 
“best sellers” now use KIMPAK to guard against damage 
and breakage in transit—to insure that factory-fresh 
appearance that makes sales. 


There’s a size and style of KIMPAK to satisfy your 
every need. If your product has a high finish or is fragile 
and easily chipped or broken— if it’s large and bulky or 
small or delicate—if it is composed of several pieces 
which must be carefully separated—no matter what 
your special problem—you’ll find that KIMPAK will 
meet any and all requirements. 

Because of its low cost, this modern packing material 
will allow you new shipping room economies. Because 
it’s easy to handle, you’ll find new shipping room effi- 
ciency...no fuss, no muss... KIMPAK is as easy to use 
as a piece of string. It’s clean, flexible, light, snowy- 
white and absorbent...the highest quality in all respects. 

But learn about KIMPAK for yourself. Just mail the 
coupon today for free portfolio of samples and illus- 
trations of actual usage. 


KIMBERLY-CLARK CORPORATION 


Neenah, Wisconsin 


Sales Offices: 8 South Michigan Avenue, Chicago 
122 East 42nd Street, New York City 
510 West Sixth Street, Los Angeles 


FREE! 1937 Portfolio of Kimpak 


Kimpak KIMBERLY-CLARK COR- 
Sik dgelnt Mapieg diene PORATION, Neenah, Wisconsin. 


RITTER DUALITE . eS Address nearest sales office: 


8S. Michigan Ave., Chicago 


a Best Seller protected by KIMPAK 25 pea 122 E. 42nd St.,New York City 


510 W. Cth St., Los Angeles 
EM-12 


‘ acturi Company 
The Ritter Dental Manufacturing P Gentlemen: Please send us the 1937 PORTFOLIO OF KIMPAK 


uses KIMPAK Crepe Wadding to protect their 


Dualite during shipment. meee Sea 
Dualite in box ready for shipment anc eet 1 p ~~ 
for use. Note the compactness and simplicity ention « 
oO . 


of the packing job. 
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ARMATURE repairs are made in quantity lots. 
These completed rotors, stored in open racks, 
are Waiting to replace a worn or burned out one 
in a job that is being rebuilt on the repair bench. 


work, and the load adjusted by the dynamometer. In- 
struments show current, input watts, speed and horse- 
power output. 

This panel shows at a glance full load speed, efficiency 
and operating point for the switch; and by adjusting 
the dynamometer to 100 per cent overload, starting 
conditions are quickly checked. Since the same routine 
is used for each motor and all are of the same rating, 
an accurate, reliable test takes but little time. As 
each motor is taken off the test platform, it is connected 
up for a one hour run at no load to check temperature 
rise indicated by the name plate reading. 

\ll the tested motors are then given a coat of paint 
in a small spray booth near one end of the assembly 
bench. A quick drying lacquer is used that dries in 
about 10 minutes. After painting, the motors are 
placed in stock ready for exchange. 

\ll coil and armature winding is done by two addi- 
tional workers to original factory specifications. Arma- 
tures replaced on the assembly line are put through 
a regular rebuilding routine in quantities and put back 
into stock for later replacement. Commutators are 
handled in the same way; armatures with worn com- 
mutators are replaced on the assembly bench and then 
held until a quantity of commutator work is at hand. 
Spare parts, scrap or broken parts are collected after 
each day’s run and placed in boxes. Occasionally, 
when time is available a half day or more will be spent 
on cleaning, repairing or salvaging these parts. 

Our “paper work” is just as unconventional as our 
shop methods. A complete cost record for each job 
could easily cost us as much as the repairs. For a 

























power 








5 hp. motor, this time spent would not be important, 
but for fractional motors, records must be kept down 
to bare essentials. 

No effort is made to determine the actual cost of a 
particular job, but we have worked out a simplified 
system that does result in a charge to the customer 
that is fair and depends on the extent of the work to 
be done. For any given make and rating, we have 
established four standard price classifications. 

In the “cleanup” price class are all jobs where the 
motor is taken down, washed and cleaned, commutator 
dressed and motor repainted but no repairs made. 
When the motor requires new brushes, bearings, com- 
mutator or other small repairs, the motor is billed at 
our standard “minor” charge. If the armature, stator 
or fields need replacing in addition to other repairs, 
the job takes our “major” charge. When the motor 
must be completely rebuilt, the “complete’’ charge is 
made. 

Although based on actual cost records, no individual 
cost records are obtained other than a single card on 
which the operator punches to show what was done to 
the motor. This one cafd is necessary, of course, to 
identify the motor and the customer so that the custo- 
mer can be properly billed for the cost of putting his 
motor into serviceable condition. 


EADY for test, the motor is run against a dyna- 
mometer, and instruments instantly show speed, 


output and input, and check on switch 


operation. Then on the test table to the right, each 
motor gets a 1 hr. temperature run. 
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PRODUCTION 


BEAM OF LIGHT 


OULDN’T you like to see the exact operation of your elec- 

trical and mechanical equipment in_ s-l-o-w motion? F 
Wouldn’t you like to see irregularities, misfits, misadjustments, 
worn parts, loose bearings, improper tension and hundreds of 2 ty = 
other mechanical deficiencies while the equipment is operating eee? eae a 
at normal speed? ens" mtd» 


% . i 
Then why not profit by the experience of hundreds of research, . te 
production, maintenance and sales engineers who have found the 
STROBOTAC invaluable in studying or demonstrating the per- - 
formance of any reciprocating or rotating cyclic motion in ANY 
mechanical machine or part. 


~ NANCE 
The STROBOTAC with its controlled flashing beam of light Eee 
stops motion from 600 to 72,000 rpm. Its large, illuminated speed 
dial is calibrated directly in rpm from 600 to 14,400. It requires 
no mechanical or electrical connection to the equipment under 
observation. It is very moderately priced at only $95.00, complete 
and ready for immediate operation. 


t 


If you have ANY problem involving the observation of motion, 
the STROBOTAC is a simple, accurate and easily operated tool 
for securing the answer. 


@ Write for Bulletin 204 for complete data 


Address: 30 State Street, Cambridge, Massachusetts 


GENERAL RADIO COMPANY 
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ELECTRIC CAMERA DESIGN 





(Continued from p. 46) 
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Our film back is constructed with outer and inner 
face of sheet aluminum, sealed on the extreme edges 
with aluminum strips, so as to create a compart 
ment within the narrow frame. The inner face is per 
forated with thousands of small drilled holes, which per 
mit the holding of the film in desired position, and 1s 
also controlled by push button in the dark room. The 
machine also includes two small safety light bulbs. 

In conjunction with the above electrical features 
and refinements, many mechanical improvements have 
been incorporated. Operators of small stature were 
always handicapped in lifting the ground glass in and 
out of position on the camera. On the electric camera, 
the back box is grooved to permit the ground glass 
frame to slide up above the focal field of the lens and 
lock in that position when exposing. By simply pulling 
the lock open, the ground glass slides into position for 
focusing wherever necessary. Ordinarily, our camera 
does not need a ground glass for focusing because of our 
precise focusing system; however, most operators de- 
sire the ground glass for centering the lens with relation 
to the film back, should copy be placed off center in 
the copyframe. 

The lensboard, with all its electrical and mechanical 
embodiments can be moved horizontally or vertically by 
turning the designated hand wheels directly below the 
film door. Means for removing the screen from focal 
plane is accomplished by turning a hand wheel on the 
side of the camera back box. The screen mechanism is 
designed to move parallel with film back. This 1s 
necessary for proper screen separation, which varies 
with different line screens, and is constructed to move 
vertically at any desired screen distance. It is not 
necessary to move our screen to a predetermined point 


1 


in order to raise the screen out of the focal plane. 


J UV 





lris diaphragm panel 
in the dark 
Here (A) from top 


room. 


to bottom, 
chart, limit switches, 
Norm and gear drive 
through flexible shaft 
and driving motor. 





Therefore, in making line negatives which do not re- 
quire a screen separation, the screen in use can be raised 
without changing the screen distance. 

As the screen is raised, a frame with water-white 
glass automatically moves into the focal plane. This is 
done to obtain the same relative position of reflected 
light on the image in combination line and screen nega- 
tives. (Newspaper advertisers are the greatest users 
of combination negatives. ) 

The legs, camera bed and stand, are made of struc- 
tural steel, acetylene cut and welded for rigidity. All 
screws are made of alloy steel and guide rails for lens 
board and copyframe carriage are made of seamless 
steel tubing, centerless ground. Main camera back box 
parts, lensboard, and copyframe are made of structural 
and strip aluminum. <All moving parts having torque 
and radial loads are ball-bearing housed. 

The copyframe is counter-balanced, incorporating ad 
justing means for parallelism, has water-white glass 
(found by actual experiments to reflect the greatest 
amount of actinic rays so essential in good photography ) 
and a spring compressed copyboard for contacting the 
copy against the water-white glass, also a cat walk 
arranged to aid the operator in raising and lowering 
the copy glass frame from vertical to horizontal position 
for loading and unloading without undue physical ex- 
ertion. The copyframe is in a vertical position for 
photographing and a horizontal position for placing the 
copy in contact with glass. The machine is designed 
requiring only lead-in wires to a main switch leaving 
the unit free, clean, and clear of ugly appendages so 
prevalent in former units. 

The entire unit is finished in royal blue (black for 
parts which may reflect through the lens) and chromium 
finished parts where permissible with chromium bands 
for decorative purposes. Accessories for different clas- 
sifications and requirements are obtainable, including 
the following: Kit holders for making positives; in- 
candescent lighting for making positives; air-cushioned 
mattress for photographing objects up to 3% in. thick, 
and roll curtains for multiple exposures. 
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the Ax Ai Dusulator 


If there were a Dun & Bradstreet rating 
for efficient and lasting insulating ma- 
terial, Macallen Mica would earn the mark 
AaA1. In the Macallen process — de- 
veloped to precision and perfection 
through more than forty years of skill and 
experience — mica is built up, shaped and 
molded into exact and useful industrial 
forms without sacrificing any of its ele- 
mental advantages. 

The manufacturer who has found dissatisfaction in the performance of 
substitute insulating materials — trouble caused by heat, friction, mois- 
ture, etc. — will find that mica, and only mica, will deliver efficient, 
trouble-resisting service beyond any time comparison. You may submit 
your problems to our engineering department with the assurance that 


full cooperation will be given in making mica the ideal answer. 


THE MACALLEN COMPAN Y 
146 MACALLEN ST., BOSTON, MASS. 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 902 LEADER BLDG. 
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MOTOR SPECIFICATIONS 


for designed-in power applications 









Engineers and designers of machinery, appliances and equipment will find on this and following pages 
a monthly maintained data guide, detailing mechanical and electrical characteristics of available power 


units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the ‘Current’ column, by the following key: 


SINGLE PHASE MOTORS 


9—Split-phase 


3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 
19—Squirrel Cage 


a—Normal torque, normal starting 
current. 
b—Normal torque, 
current 
c—High torque, 
current. 
d—Hisgh slip. 
e—Low starting torque, 
Starting current. 


low starting 


low starting 


normal 





f—Low starting torque, low start- 
ing current. 
13—Wound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-290, etc.) only, unless also indicated in “Low Voltage” column. 


MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones as 
well, under “Vertical.” 
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Detco Appliance quality blowers—with everything that quality 


indicates! Shaded pole induction motors; bearings of sturdy 
V Double Unit Blower, shown 


alae, comeietnel tno-aiie diamond-bored bronze; housings and wheels of precisely made 
motor with double-shaft 


extension, carrying a blew- steel stampings. Oil-saturated wool wicks, providing ample lubri- 
er on each end. Attains a 5 = 
speed of 3000 R.P.M. on 


115 Volt 60 cycles A.C., cation for months without refilling, are fed from large sumps. 
delivering 120 C.F.M. free 


discharge. Power con- . 


sumption 60 Watts. Quietness is insured by closely controlled bearing and air gap 
e clearances. Mountings may be located in four positions, 90 degrees 


apart on durable brackets. Motors are fully protected in die-cast 
Y Also available. Single unit 


blower, comprised of blow- 


er housing, Mower wheel cases, permanently dust-free and clean. 
and two-pole motor. 
115 volts 60 cycles 


Operates at 2800 R.P.M. Used extensively in forced-draft applications, Delco Blowers are 
and delivers 55 C.F.M. free _ 


discharge. Power con- 


sumption 30 Watts. ideal for scores of uses .. . ventilators, hair dryers, cooking devices, 


air-conditioning equipment, ete. 


Write today for full particulars. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS SALES CORPORATION 
ROCHESTER, N. Y. 
DECEMBER, 1937 
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Roast! Bake! Fry! Broil! Cook! 


The new NESCO Roastmaster is the one con- 
venient, dependable, economical appliance that 
adequately fills all kitchen needs. In no small 
measure its excellent’ performance is due _ to 





The nickel-chrome alloy that “‘gets hot and stays 
Still another better-grade hot’. Again selected by National Enameling & 
electric heating appliance Stamping Co. engineers for heating elements of 
based on theuse of this latest appliance which boasts of ‘‘*maximum 
**TOPHET’*—the alloy bear- heat at minimum current expenditure.” 


ing the pioneer’s personal 


endorsement. 













Design and Product Engineers :— INCREASE THE 
SALEABILITY OF 


YOUR PRODUCTS 





We invite you to correspond with us 
on any problem involving Electrical 
Controls built into any kind of ma- 
chine, appliance or apparatus using 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
ment will help materialize your ideas 
from the stage of inception and 
blueprint... will apply to their prac- 
tical success the experience and fa- 









cilities of our 40-year specialization 
Address Dep't. M for free 
sample of Scrulug (men- 
tion wire size). 


THE ARROW-HART & HEGEMAN ELECTRIC CoO. B U R N D ~~ 


HARTFORD, CONNECTICUT, U.S.A. 
ENGINEERING CO., INC.+ 459 E. 133d ST., NEW YORK,N.Y. 


in designing and developing elec- 
trical controls. 
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\W/ILLIAM Brand and Company extend to 


the Electrical and Radio Industries greetings 
and sincere wishes for a happy holiday time. 


May 1938 open new vistas of bounteous WwW : L L : A Re 


prosperity and happiness for you and all who 


AND COMPANY 


268 FOURTH AVENUE 


NEW YORK N. Y. 
In Chicago--217 N. DESPLAINES ST. 


are associated with you. This coming year 
holds a promise of the greatest progress in 
industry's history. 


William rand 
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“Seymour” por Special Service 














HERE dampness or salt air are generally present, it may be 

*‘design suicide” to incorporate into an instrument or machine 

important elements that are not immune to corrosion—for corrosion 
is the enemy of mechanical movement! 


Adjustment screws that will not turn. Cams, sleeves and slides that 
stick and hang. Needle valves that refuse to seat, and pivots that no 
longer “‘pivot’’. Besides being a nuisance, parts that are subject to 
such conditions can make serious trouble from a sales standpoint for 
the manufacturer who embodies them in his product. Little indulg- 
ence is to be expected of a busy public educated to the idea that every- 
thing should be fool-proof and run forever! 


Seymour Phosphor Bronze, in sheet, wire and rod, is recommended 
to the makers of screw machine and milled items, and flat and coiled 
springs, to be used under conditions above described. Besides being 
practically corrosion-proof, it has extreme fatigue and abrasion 
resistance. Glad to send catalog and samples for test. 


SEYMOUR 


PHOSPHOR BRONZE 


A Specialty Product of 
THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


$ 
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AUTOMATIC CONTROL DEVICES 


APPLIC ere nciude 


Furnaces, Incubators r Heaters, Fir 
Control types are indic ated 
A—Thermostat D—tLeve 
B—Humidistat E—Limit 
C—Pressure- Vacuum F—T 


PECIAL APPLIC ATIONS are 
Welding, etc.; w—Motors, Bearings 
Where valve 


Air Conditioning 


Refrigeration 
> Alarm and Sprinkler Units, ete 
in the accompanying table 
>|-Float 


by the 


ime 
indicated by added initial 
Transformer and Furnace Cooling Lines, etc 
control unit is desi gned for handling specific elements, numeral indicates the 


tokers 


1ass 


H 


"==" CONTROL DEVICES 


FOR DESIGNED-IN USE 


Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Oven 
fication column in which they appear, thus 
Pilot K—Damper Motor N—Masnet Valve 
Mercury Swing L—Motor Valve O—tThrustor Valve 
Relay-Magnetic Contactor M—Solenoid Valve P—tElectro-Thermal Valve 
as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; u—Unit Air Heaters; y—Machine Tools, 
x—Elect ro Hydraulic; y—Electronic 


latter, as s follows 1—Air; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam 





Acousto-Lite Laboratories, 2920 8. Vermont 


Ave., Los Angeles, Calif. 


Alco Valve Co., Inc., 2628 Big Bend Blvd., 
St. Louis, Mo. : 


Allen-Bradley Co., 1309 S. First, 


Milwaukee, Wis 
Almo Mfg. Co., 475 Washington, Newark, N.J 


American Automatic Elec. Sales Co., 
1019 W. Van Buren St., Chicago, Ill. 


American Instrument Co., — Ave. 
Silver Spring, Md. Sens 
260 W. 


American Moistening Co., Exchange, 


Providence, R. I.. 


Anderson Co., C. J., 212 W. Austin Ave., 
Chicago, Ill. 


Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. ; 


Automatic Products Co., 1 
Milwaukee, Wis. =f 

Automatic Specialties Co., Fifth & Perry Sts., 
Dayton, Ohio 3 

Automatic Switch Co., 154 Grand, 
New York, N. Y.... 

Automatic Temperature Control Co., Inc., 
34 E. Logan, Philadelphia, P . 

Barber-Colman Co., Rockford, IIl. 

Bender Warrick Corp., 131 Pierce 
Ave., Birmingham, Mich. 


Bendix Marine Products Co., pags: 
754 Lexington Ave., Brooklyn, N. Y. 


Bock Oil Burner Corp., Madison, Wis.. . 


Bristol Co., Waterbury, Conn. 


Burling Instrument Co., 
Newark, N. J. 


‘lark Controller Co., 1146 E. 152nd St., 


Cleveland, Ohio 


‘olumbia Burner Co., Toledo, Ohio 


‘ontinental Electric Co., Geneva, Ill. 


‘ontrolograph Co., 380 Canal, New York 


‘ook Electric Co., 2700 Southport Ave., 
Chicago, Ill... . 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee, Wis. 


Detroit Lubricator Co., 
Detroit, Mich... . 


5842 Trumbull, 


Dunn, Inc., Struthers, 138 N. 
Philadelphia, Pa. 


Juniper, 


Durakool, Inc., 
Eagle Signal Co., Moline, Ill.............. 


Edison Electric Controls Div., Thomas A. 
Edison, Inc., 43 Lakeside Ave., West 
LMA: ccgcnwkoskacupsanaeon ex's 

Electric Controller & Mfg. Co., 2700 E. 

79th St., Cleveland, Ohio.. 


Electric Switch Corp., 
Columbus, Ind. 


Electric Valve Mfg. Co., 
New York, N. Y...... 


64 Murray, 


Electrimatic Corp., 2100 Indiana Ave., 
Chicago, II! 


90 


241 Springfield Ave., 


‘arrick Engineering Corp., Michigan City, Ind. 


1081 N. Main, Elkhart, Ind. 


_ACTUATING ACTUATED 
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AB 
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ABC 
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YD EFG 
DE G 
DE 
Fs 
EF 
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Ww 
D F v 
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Dv 
D EF 
F 
F s 
F 
F s 
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K! L 
1123 
K) 4L 
123 
4L 
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123 
M 4N 
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12 23 
3M N 
123 123 
4M 4N 
123 
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3M 
M 
M 
23 
M 
M 
23 
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OP 
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. ee | ACTUATING \ 
ABCoErSG 


ACTUATED 


3H, ) JK] LMNOP 


Emerson Electric Mfg. Co., St. Louis, Mo 


Ermstat Co., 1825 Wylie, Philadelphia, Pa. A 


Euclid Electric & Mfg. Co., 
Chardon Road, Euclid, Ohio. ..... E 


Fink, Fred W. 

961 S. Fair Oaks Ave., Pasadena, Calif. M 
Fisher Governor Co., Marshalltown, Ia... . D | 
Foxboro Co., BIC D EFG 


EF 


Foxboro, Mass. 


Friez & Sons, Inc., Julien P., JK} LM 


Baltimore, Md. ||A B 


Fulton Sylphon Co., Knoxville, Tenn.... 


G-M Laboratories, Inc. Dept. G., 1731 
Belmont Ave., Chicago, Ill....... J 


General Controls Co., 1370 Harrison, | 123 
San Francisco, Calif............... icone % 


| 123 123 


General Electric Co., Schenectady, N. Y.....|| A Ke) DEFy Jy | L 4M 0 


General Electric Vapor ee Co., | 
887 Adams, Hoboken, N Se Aan | H 


General Fittings Co. 


, 100 Baker, 
Providence, R. I 


General Sales & Products Corp., | 
45 Mohawk, Cohoes, N. Y 


Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. A JK| 


Grinnell Co., Donald & re or Sts., | 
Providence, Bee eacs 


Guardian Electric Mfg. Co., | 
1627 W. Walnut, Chicago, Ill.............! J 


H-B Instrument Co., 2531 N. Broad, 
Philadelphia, Pa. 


Hart Mfg. Co., Hartford, Conn 1 E H|| J 
Hunt & Son, C. B., Salem, Ohio............| 1M 


Hynes Electric Heating Co., 


240 —— 
Philadelphia, Pa. , B 


Industrial Instrument Co., | | 
96 E. Miller Ave., Akron, Ohio...........| F 1] 


Jefferson Electric Co., Bellwood, Ill... ...... H)| 


Kurman Electric Co., 241 Lafayette, 
PO) MONEE ING Kacdedcades.dccnccaxceve | J 


Lammert & Mann Co., 219 N. Wood, 123 
Chicago, Ill 1| 4N 


Leach Relay Co., 5915 Avalon Blvd., 1| 
Ai SN Aisin. d5o 8 36k ockd cae teeRs | y 


~ 


Leeds & Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa ;\C D | J L 
Lindberg Engineering Co., 221 Union | | 
Park Ct., Chicago, Ill 


Loesser Engineering Labs., 8 viata ea, | 
Newark, N. J | 





McCorkle Co., D. H., Sixth & Bancroft]W a, 


Berkeley, Calif 23P 





McDonnell & Miller, Wrigley Bldg., ] 
I Es hic 5)so sedan Gea ewan 





Machlett & Son, E., : 
POT ig he Kinng bkx%en bobes Oodae ves 

Magnatrol Valve Corp., 56 Beekman, \ 
New York, N. Y 


Mercoid Corp. 4201 Belmont Ave., 4 123 : 
MRI is oscccnceni ceckee decd sect D EFG Hi\J | 4h N P 





Meriam Co., 1953 W. 112th St., 
_ Caerelaatd, GMO... «055-0005 Cecvce 


1 





Detroit. Mich 





Metric Switch Laboratories, 27037E. Atwater, | 


Cc 
(Continued on page 92) 
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Specially-built machines for testing paper, thread, yarn, 
leather and numerous other materials are built by this 
manufacturer. They started using KON-NEC-TORS 12 
years ago and, to quote them: “Almost every machine 
we make requires an automatic control of some kind, 
and for that purpose we have grown to look upon 
KON-NEC-TORS as practically indispensable. 

“They are more often than not the very heart of the 
machine. We have found KON-NEC-TORS so reliable 
that we do not hesitate to send them out on machines 
going to Australia and many other distant lands. We 


know that KON-NEC-ToRS will function indefinitely 


KON-NEC-TORS 





without failure.” 

Small wonder that an ever-increasing number of users 
swear by these positive-acting switches. KON-NEC-TORS 
are wholly glass-enclosed and are unaffected by cor- 
rosive gases and fumes. Contact is always clean and 
positive. They furnish absolute protection against 
sparking .. . are forever maintenance-free . . . and last 
indefinitely. 

Complete details are included in the new KON- 
NEC-TOR bulletin No. 603. Write for a copy. General 
Electric Vapor Lamp Company, 887 Adams Street, 
Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


DECEMBER, 1937 










(Continuea 


from p. 90) 





Meyer Lloyd Co., 140 Harding Rd., 
Springfield, Ohio. . 


Midget Thermostat ; : 

10 Washington Pl., New York 
Milwaukee Gas Specialty Co., Milwaukee, Wis 
Minneapolis-Honeywell Regulator Co., 


Brown Instrument Co. Div., 
4466 Wayne Ave., Philadelphia, Pa. 


Myers Engineering Equipment Co., 
3947 W. Pine Blvd., St. Louis, Mo. 


Newark Boiler Regulator Co., Bloomfield, N. J 

1301 W. Bruce, Wis 

Paragon Electric Co., 1775 Old Colony Bldg., 
Chicago, IIl. 

Partlow Corp., 2 Campion Road, 


New Hartford, N. Y. 
PayneFurnace&SupplyCo., Beverly Hills, Calif 
1242 Holden Ave., 


Oilgear Co., Milwaukee, 


Penberthy Injector Co., 
Detroit, Mich. 

Penn Electric Switch Co., Goshen, Ind. 

Perfex Controls Co., Milwaukee, Wis. 

Philadelphia Gear Works, Erie & G Sts., 
Philadelphia, Pa. 


Powell Co., Wm., 
Cincinnati, Ohio 


Draper & Coombs &ts., 


Powers Regulator Co., 2739 Greenview Ave., 

Chicago, II. 
Powrex Switch Co., 190 Willow, 

Waltham, Mass. 

Precision Thermometer & Instrument Co., 

1434 Brandywine, Philadelphia, Pa. 
Production Instrument Co., 

1319 S. Wabash Ave., Chicago, III. 
Ranco, Inc., Columbus, Ohio 
Red Seal Controller Co., 

1024 S. Fifth, Milwaukee, 
Refrigerating Specialties Co., 714 South 

Sacramento Blvd., Chicago, III. 
Reisner Mfg. Co., W. H., 
Rhodes, Inc., = H., 

New York, 


Robertshaw one srmostat Co., 


Wis. 


Md 
Rockefeller Center, 


Hagerstown, 


You ceniiail Pa 


Ross Operating Valve Co., 


6488 Epworth 
Blvd., Detroit, Mich. : 


Ruggles-Klingemann Mfg. Co., Salem, Mass 


CD EFGH 1| JK 


F 


AB'C D I 


AB\C D E 


Cc D G 


H 
H!| JK 
H 
J 
H 
J 
J 
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MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 
S—Squirrel Cage 
T—Slip Ring 

ic 
X—Semi-Automatic 


column in which they appear, thus, 
5—Across-the-Line 
6—Auto-Transformer 


7—Resistance D—Drum 


8—Tumbler or Push Button 
9—Capacitor 


F—Face Plate 


L—Multi-Speed 


R—Single Phase 





L MNOP 
2P 
L M r 
3M 
2N 
SL, 
2L 
L 
M 
x 
23 
M 
1M 
L M NO 


Russell Electric Co., 340 W. Huron, 


Chicago, Ill... 


Shallcross Controls, Inc., 
Milwaukee, Wis... . 


Shand & Jurs Ce., 


121 N. Broadway, 


Berkeley, Calif..... 
Sigma Instruments, Inc., 
388 Trapelo Road, Belmont, Mass... . 


Square D Co., 6060 Rivard, Detroit, Mich. 


Spencer Thermostat Co., 34 Forest, 
Attleboro, Mass. 

Stat-Amatic Instrument & Appliance Co., 
Hartford, Conn. 


Supreme Electric Products Co., 
Rochester, N. Y. 


Tagliabue Mfg. Co., C. J., 
Aves., Brooklyn, N. Y.. 


Thermador Electrical Mfg. c 0-5 
Pico, Los Angeles, Calif. 


Thompson Clock Co., H. C, Brisa Conn. 


Tork Clock Co., Inc., 31 South S 
Mt. Vernon, N. Y 


Trumbull Electric Mfg. Co., Plainville, Conn. 
Ulanet Co., 
Newark, N. 
United ( cilia Corp. 
43-37 33rd St., Long Island City, N. Y. 
United Electric Controls Co., 69 A seen 
Boston, Mass............. 
Vickers, Inc., 1400 Oakman Blvd., 
Detroit, Mich. 
Walser Automatic Timer Co., 
Graybar Bldg. New York, N. Y... 
Ward Leonard Electric Co., 34 South St., 
Mt. Vernon, N. Y....... = j 
Water Level C — Co., 765 Hz amplen 
Ave., St. Paul, Minn. : 
Ww ey 8 Electric & Mfg. C 0., 
7-N, East Pittsburgh, Pa. 
Weston Electrical Instrument Cc orp., 
582 Frelinghuysen Ave., Newark, N. J.... 
White Mfg. Co., 2362 University Ave., 
St. Paul, Minn. 
Wilbin Instrument Corp., 
New York, N. Y.... 


Newark, N. . 


2821 E. 


George, 88 E, Kinney 


40 E. 34th St., 


Wilcolator Co., 


ACTUATING || ACTUATED — 
ABCD EFGH |JK)L MNOP 


AB 


Ar 


~ CONTROL DEVICES FOR DESIGNED-IN USE 


ACTUATING i ACTUATED 
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CD 
D 


C D 


EF || JK) 
E K 
H 
J 
J 
EFG 
EFG H|| | 
| 
J 
Jy 
G 
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, 
F Hil J 
GH 
EF J 
J 
y | 
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| 
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M 


L 


4L 


M 


123 
4M 


L 
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Direct current motor controls are indicated by lower case 


a—across-the-line 
c—counter-E.M.F, 
h—machine tool 
j—non-reversing 


Synchronous 


p—rheostat 


letters, d-drum, f-face plate; also the following: 
m—remote control 
o—reversing 





“MOTOR CONTROLLERS 
1 § SPEED RE GULATORS 





_ STARTERS 
O : 
= | zg a? 
= | 2 | $6 
O ma < OZ 
5 |= > 23 
ei OS NYY Nias os eee 
eo" A ra a 65 7\X|6 7 8DI|RSTV 
Allen-Bradley Co., ajmowy ahjmoy 
1309 S. First, Milwaukee, Wis. ‘ 5 6 7;X'6 7 8D)! RSTV 
Allis-Chalmers Mfg. Co., ahmo ahjy 
Condit Works, Boston, Mass. 5 6 X| 6 8 STV 
Arrow-Hart & Hegeman Electric Co., | ajmoy y 
Hartford, Conn............ ssbS3 5 8 
Century Electric Co., 1806 Pine, a chom foj y 
St. Louis, Mo. ; : 56 wi x| 6 8D RST 
' 
Clark Controller Co., omw f 
1146 E. 152nd St., Cleveland, Ohio 5 6 7 X 78 STV 
Cleveland Electric Motor Co., 
5213 Chester Ave., Clevel: nd, Ohio D ST 
Colt’s Patent Fire Arms Mfg. Co., amo y 
Hartford, Conn........ , os 5 | 8 
Cutler-Hammer, Inc., a chom foj y 
1264 St. Paul Ave., Milwaukee, Wis 56 wiix! 6 8D RSTY 
Dunn, Inc., Struthers, a y 
138 N. Juniper, Philadelphia, Pa 5 x 8 R 
Electric Controller & Mfg. Co., 1 homw fo 
2700 E. 79th St., Cleveland, Ohio 5 6 7 6 D|RSTV 
Electric Machinery Mfg. Co., 
14th Ave., N. E., Minneapolis, Minr 5 6 7|X 


IC 


AUTOMAT 


TT 
5L 7L 


5L 7L 


5L 7L 


5L 7L 


5L 7L 


| 


MOTOR CONTROLLERS 





MANUAL 


79 
Pp 
DFL 


dfhp 
DFL 9 


DF 


dh 
DL 


dfhp 
DFL 9 


dfhp 
DF 

















Euclid Electric & Mfg. Co., 1 oj dij 
Chardon Road, Euclid, Ohio. ee \| 5 7 D}) IR ST 
Furnas Electric Co., 1] | oj d 
WEEE OM WiBac oc eeaceceecsets | D)}| 
General Electric Co., | a chom foj y | 
Been, TN Bes oc iiccscscnesc 1} 56 w7|X) 6 8D)|RSTV 
General Radio Co., 30 State, | 1] 
Cambridge, Moss. ba tur nets ooewewan T 
Hardwick, Hindle, Inc., || 
140 Pennington, Newark, N. J...... | 
| 
Lincoln Elec. Co., 12818 Coit Road, | 
Cleveland, RRS iN 5 6 7; | > £-% 
Monitor Controller Co., || a homw/ | y 
51S. Gay, Baltimore, Md......... 71x s ||RSTV 
National Electric Controller Co., | 
5309 Ravenswood Ave., Chicago, III. | 1] T 
| 
Ohmite Mfg. Co., } | 
4843 Flournoy, Chicago, Ill... ... | 1| <r 
Roller-Smith Co., 2140 Woolworth a | 
Bldg., New York, is Bicadcnteees || 56 7| X! 6 RSTV 
Rowan Controller Co., 2313 Home- | a cdom| | 
wood Ave., Baltimore, Md........ | 5 wi a IRSTV 
| 1] 
Schaefer Bros. Co., 1] | 
1059 W. 11th St., Chicago, Ill... .. | | §T 
Square D Company, 710 S. Third | a mo} y 
DAUWRUEDE, Wiis 6045000 040 cccw's' || 56 7| 6 8 RST 
| | 
Trumbull Electric Mfg. Co., | a hom| oy 
PORIRUA OMe % 6s da 0ccciexicese 5 7X 8 RST 
1} 1} 
Ward Leonard Electric Co., 1] achjmowy| | afhjoy 
34 South St., Mt. Vernon, N. Y..../| 56 7/X/6 78 ||RST 
Ww estinghouse Electric & Mfg. Co., acjdhom| _foj dm| 
7-N, East Pitcsburgh, Pa. ; 56 w 7/X| 6 8D'IRSTV 
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w—limit 
y—tumbler or push 
button 
: Ty ! 
| DL 
| DL 9 
| 5L 7L| DFL 9 
Pp 
fhpj 
F 9 
| 
5L 7L| 
| fhp) 
Py 
fhpj 
F9 
d 
DF 
fp 
5L7L| FL 
hj 
\fhjo 
5L 7L FL79 
dfhp 
5L7L'DFL 9 
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eomeuwwe COrreet? 


mittent motor-starting uses. 


Oil-filled paper units for 
continuous use. 


That's the main thing to remember about 
AEROVOX motor-starting capacitors. 


Our engineers collaborate for a successful 


application. Quality, mass-production 
e price, delivery and service record, go 
Standard and special types without saying. 
to meet any requirements. 
* 


Designed to fit into your 
motor ot other assembly. 








Why not submit that capac- : CORPORATION 
itance problem? 70 Washington St. . 8 Brooklyn, N. Y. 
e IN CANADA: AEROVOX CANADA, Limited Hamilton, Ont. 


GEARED 


- 


NTELLIGENT HANDLING OF SPECIFICATIONS 









PROMPT, CERTAIN ACTION IN TOOLING UP 
a i 
DELIVERIES TO MEET YOUR PRODUCTION 
“UNIFORM QUALITY FROM START TO FINISH 
<“QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 


EFFICIENT PLANNING FOR GREATEST ECONOMY 


z Controlled quality from steel to finished part ts 
’ Barnes’ answer to the day's demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
any requirement, every day, Large amounts are always on 


i 
| 
R —_ : “©. and for quick conversion into the kind of spring you need. | 
| — : / 


Ene Wallace Barnes Company . sristot, connecTICUT, 


= 
DIVISION OF ASSOCIATED SPRING CORPORATION 


ISPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY) 







DECEMBER, 1937 


Means super-speed in supply- 
ing your dealers, alert serv- 
ice to you and your trade, 
plus low cost, real econ- 
omy and quick profits. 
Nation-wide coverage 















2500 miles overnight. 
Direct also to Latin-America, 
Honolulu, and the Far East. 


AGENCY, INC. 


For service, rates, schedules, phone 
any RAILWAY EXPRESS office, 
and say ““AIR EXPRESS DIVISION.” 





ee 


Need Everybody Here See Kelly? 


G-E UNDIVIDED RESPONSIBILITY 
COULD GIVE KELLY 


1. More time for other jobs he has to do. 
The right motors and the right control. 


3. The advantages of service shops for all 

OOR MR. KELLY! Different salesmen waiting to ample, can electric equipment, convenient to all 
P2 him about every type of electric equipment furnish the ats cuotegnats. 
for his machines. He spends his days going through a motors, 4. Completely co-ordinated electric equip 
maze of details with representatives of many electrical control, ik tt He RENE, 
manufacturers. Time that he might spend on broader __ transform- 
problems is wasted in patching together many elec- _ ers, instru- 
trical proposals. ments, cable, and other electric devices needed by 
After the patching, Kelly himself must be responsible machinery builders. 
for the electric equipment, since he co-ordinated it. When you turn to ove electrical manufacturer, yout 
time is left free for broader constructive work. You 
can rely upon General Electric to co-ordinate the 
How much simpler it would be for Kelly to delegate electric equipment and to assume undivided responsi 
undivided responsibility for the electric equipment  4i/ity for its operation. General Electric Company 
to one manufacturer. General Electric, for ex- Schenectady, N. Y. 


GENERAL 4 ELECTRIC 


Delegate the Responsibility 


Filing No. 208 





IBILITY 


1as to do. 
ot control. 


»ps for all 
nt to all 


tric equip: 


sd by 


- youl 
. You 
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IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT AND PARTS TO KEEP WELL-INFORMED 


MOTORS 


How this line of standard and_ special 


duty motors is constructed to give longer 


mechanical life, greater efficiency and im 


proved performance. Howell Electric 


Motors Co. Ask for 12-01. 


LIGHT RELAY 


Designed for sensitive, reliable and ac- 
curate photo-electric operation when com- 
bined with various types of light sources 
and cell housings. Electronic Control 


Corp. Ask for 12-02. 


HEAT TREATED STEELS 


Results obtainable through correct heat 
treatment of carbon and alloy steels se- 
lected to meet specific requirements. 


Bethlehem Steel Co. Ask for 12-03. 


LIMIT SWITCHES 


Cam-operated, track-type limit switches 
available in ac. or de. with either dust 
tight or watertight enclosure. General 


Electric Co. Ask for 12-04. 


LAMINATED BRASS 


Specification details for laminated brass 
shim stock in quick-reference form. Lam- 
inated Shim Co., Inc. Ask for 12-05. 


INSULATING MATERIAL 


Sizes, properties and = specifications of 
mica plate, tapes, tubing, rings and seg 


ments Continental-Diamond Fibre Co. 


\sk for 12-06. 


LIGHTING UNIT 


Rigidly constructed yet flexible unit for 
attachment to machines and tables. The 


Fostoria Pressed Steel Corp. Ask for 


12-07. 


SPEED CONTROL 


Variable speed control unit combining 
driving motor, speed mechanism and re- 
duction gears. Adaptable to practically 
any operating condition. Reeves Pulley 


Co. Ask for 12-08. 
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HEATING ELEMENT 


Provides electrical products with uniform 
temperature; immune to oxidation and 
unaffected by acid fumes. Acme Electric 


Heating Co. Ask for 12-09. 


TIME SWITCHES 


Dependable and accurate; designed tor 
long life and low maintenance cost. 
Available with synchronous or electric 
ally wound clock movement. R. W. 
Cramer & Co., Inc. Ask for 12-10. 


STAINLESS STEELS 


Analysis of grades of rustless steels hav- 
ing wide range of physical, corrosion and 
heat resisting properties. Rustless Iron 


and Steel Corp. Ask for 12-11. 


ELECTROPLATING 


Data on chemicals, processes and ma- 
terials of interest to those whose products 
have plated finishes. E. I. du Pont de 
Nemours & Co., Inc. Ask for 12-12. 


PANEL INSTRUMENTS 


Small modern panel instruments for long, 
reliable and trouble-free service. Gen 


eral Electric Co. Ask for 12-13. 


SPEED REDUCERS 


Specifications and prices for various types 
and sizes of speed reducers, couplings and 
gear units. Boston Gear Works, Inc. 
Ask for 12-14. 


MOLDING MATERIAL 


Facts about recent developments in mold 
ing technique of thermoplastic materials. 


Celluloid Corp. Ask for 12-15. 


HOT WATER CONTROL 


Compact and efficient, simply operated 
control to insure year round hot water 
supply. Easily installed and low in cost. 


The Mercoid Corp. Ask for 12-16. 


RECTIFIERS 


For supplying direct current from an 


These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


alternating current source. Contain no 
moving parts or chemicals; mounted in 
finished splash-proof cabinets. Raytheon 


Mig. Co. Ask for 12-17. 


MAGNESIUM ALLOYS 


Extremely lightweight yet strong, tough 
and durable. Available in both cast and 
wrought forms. The Dow Chemical Co. 


Ask for 12-18. 


CONSUMER FACTS 


How substitution of significant facts for 
unsubstantiated claims concerning quality 
of commodities inspires confidence in pur 
chasers. Electrical Testing Laboratories. 


Ask for 12-19. 


CASTINGS 


Heat treatable castings of superior prop- 
erties permitting reduced weight, greater 
reliability, uniform strength, resistance t 
corrosion. Florence Pipe Foundry & Ma 
hine Co. Ask for 12-20. 


RESISTORS 


Complete specifications and engineering 


4 


data on new resistor and volume control 


types supplementing catalog on fixed and 
| 


variable resistors nternational Resist 


ance Co Ask for 12-21. 


CORROSION PREVENTION 


Selection of suitable compounds for the 
preservation of metal in its useful state. 
Alox Corp. Ask for 12-22 


or-Le. 


SLOT INSULATION 


llexible motor slot insulation of high 
dielectric strength to protect coil wind 
ings; non-corrosive and extremely re 
sistant to edge tearing. Spaulding Fibre 


Co., Inc. Ask for 12-23. 


STRIP STEEL 


Handbook providing quick reference to 
information of frequent demand on cold 
rolled strip steel. The Thomas Steel Co. 


\sk for 12-24. 


COMFORT CONTROL 


Listing of complete range of instruments 
for automatic controlling, indicating, re- 
cording, testing and measuring tempera 
ture and humidity. Julien P. Friez & 


Sons, Inc. Ask for 12-25. 


DIE CASTINGS 


How to improve performance, quality 
and dependability and reduce cost of 
business machines with die castings. The 


New Jersey Zinc Co. Ask for 12-26. 
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Its contacts are sealed against dirt, dust, mois- 












































ture, and other atmospheric conditions, thereby 
preventing contact trouble. Moreover, as the 
contacts move in a vacuum, practically no arcing 
occurs—which results in long life, measurable in 
millions of operations. 


Where They Can Be Used 


They can be used with anv mechanism that uses 
mechanical movement to make, break, or trans- 
fer an electric circuit. They are particularly 
applicable to relays, other control devices, all 
types of machines, thermostats, limit switches, 
and the like. 


Operation 
With its contacts moving in a vacuum, an oper- 
ating arm welded to a flexible diaphragm provides 
the motion to make, break, or transfer an elec- 
tric circuit by an unusually small mechanical 
motion. 
G-E application engineers will be glad to help 
you apply these switches. 
AaARenasananaceaneausesauseusesaaus 
General Electric, Dept. 6A-201, Schenectady, N. Y. 


Please send me a copy of GEA-2657A, a descriptive sheet on 
the new vacuum switch 





NAMI 
COMPANY 
STREET 


CITY.... poe mab een tl STATI ; 
180-9 
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SUCCESSFUL ELECTRONIC CONTROLS 
























(Continued from p. 54) 


triode—which remains fired until the rejection solenoid 
has discarded the cracked roller. A new roller index- 
ing into the inspection location opens the anode circuit, 
restoring the gaseous triode to normal. The use of the 
gaseous tube with direct current anode supply allows 
truly rapid inspection. 


TESTING CHARACTER OF MATERIALS 


A SIDE from the possibilities of the adaptation of 
photo-electrics to complete machines, some of the 
other applications of electron tubes to inspection and 
production machines are most interesting. The re- 
cent application of determining the lack of cracks or 
other flaws in permanent mold castings by the sound 
which they produced when struck with a small ham- 
mer, much in the manner of a bell, offers unusual pos- 
sibilities for other future methods of machine design 
for inspection for cracks and flaws. 

It has been found that certain physical structures of 
metal parts when without flaws or cracks will ring like 
a bell when struck with a small hammer; while pieces 
which have cracks or flaws will sound ‘dead,’ much 
like a cracked bell. Careful analysis of the entire prob- 
lem should be taken into consideration before an at- 
tempt to produce the finished unit or design the fin- 
ished machine. For adaptation to a machine, the unit 
should be built so that normal extraneous room noises 
will not impair its operation. In order to accomplish 
this, it is essential that, not only the microphone be de- 
signed to pick up only those vibrations coming directly 
from the piece under inspection, but also to interpose 
filters in the amplifying circuit, which will perform at 
the resonant frequencies of the object being inspected. 

In the case of a small permanent mold casting—a 
production piece in an automobile—it was found to 
resonate freely at frequencies between 12,000 and 15,- 
O00 cycles per second. This sound is barely perceptible 


to the best trained ear. The sound waves impressed 
their pressure on the directional microphone, the out- 
put of which was amplified by several stages. The 


output or the final stage of amplification was coupled 
directly to a telephone type relay. Upon striking the 
object to be inspected, whether it be cracked or in good 
condition, the predominant frequency output was near 
the resonant period previously mentioned. 

However, the duration of “ring,” or vibration of the 
object under inspection, materially changed if there 
was a crack or a flaw. In the event there was a crack, 
the duration of “ring”? was materially shorter than in 
the case of a good piece. Accordingly, a vacuum tube 
time delay was arranged so that the closing of the re- 
lay in the final stage of amplification of the sound de- 
vice actuated the initiating circuit for the conventional 
tube timer. If the amplifier relay remained energized 
sufficiently long enough, the time delay contacts would 
close, allowing the article under mechanical inspection 
to pass, because the duration of “ring” of the article 
had been sufficient to initiate the desired control. 
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Typical multicircuit switch 


A NEW FINGERTIP CONTROL 
THAT’S ASSEMBLED TO MEET 
THE DESIGNER’S NEEDS 















meSwSTAMPINGS - WIRE FORMS 


“RAYMOND MFG. CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


| CORRY, PA. 








ERE’S a versatile new cam switch that can 






serve 2a host of purposes in vour latest 


a 


machine tools. 


By 






















its use, you can operate any number of 
control circuits in sequence. In many cases, it 
will eliminate the necessity of complicated 


relaving connections. 





New Roller-cam Construction 


e use of twelve interchangeable rollers for 
Th f twel tercl bl I] f 






the cam makes it possible to assemble the 


switch with any desired sequence of contact 


No Paper Crinkling 


Two separate paper rolls provide smooth paper inserts for 
coils wound on the Duo- Matic, eliminating the crinkling that 
often occurs when longer widths are ‘inserted mechanically. 


closing for the twelve points—either at the 
factory or in the field. Thus the utmost flexi- 
bility is provided. 


Paper is automatically cut to length and inserted auto- 


matically between wire layers—with symmetrical winding insured. The next time vou need a multicircuit switch, 


The Duo- Matic also makes possible greatly increased coil 
output, handling up to 28 coils at one time. Address P. O. Box 
1605, Providence, R. I. for a new bulletin. 


give this G-E cam switch a trial. We shall be 
glad to show you one of them and explain in 
detail its unique construction. General Electric, 


Schenectady, N. Y. 


ES 


fe, 
UNIVERSAL WINDING COMPANY <2; 


i 


DUO2MATIC COIL WINDER 


winds up to twenty-eight coils at once . . 
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FLAMENOL 


Ube ee 
YOUR MACHINES 


Adds New Talking Points 


HEN vou can say that your product 
is wired with Flamenol, you give pros- 


pects some refreshing news. 


Flamenol—the G-E synthetic rubber-like com- 
pound that covers this wire—is a natural for 
sales talks. It combines the properties of an 
insulation and finish, and seldom needs any 
protective covering. It is flame-, moisture-, and 
oil-resisting, superaging, and good-looking. It 
comes in many bright colors, making easy the 
identification of circuits. 

Look into Flamenol wire for low-voltage 
circuits on high-grade equipment—such as 
machine tools; for battery, coil, and motor 
leads and for any use where its properties are 
the only ones that fully meet conditions. More 
information will gladly be given; address the 
nearest G-E sales office or General Electric, 


Dept. 6B-201, Schenectady, N. Y. 


520-124 
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Many considerations and details were lacking in the 
original design; and in order to overcome these diffi- 
culties, the amplifier for the sound equipment had to be 
rebuilt several times. Had all the considerations been 
carefully prepared in some type of a written form so 
that the vacuum tube man could carefully digest the 
contents and attempt to think of every possibility and 
probability, much time would have been saved. 

If standard light relays or standard electronic equip- 
ment will not meet the requisites, the machine designer 
is forced to hunt out organizations specializing in the 
production of individual equipment to meet the desired 
requirements. To be thorough, these organizations 
must be consulted before design of the finished ma- 
chine is carried to a point where the adaptation of spe- 
cial equipment will make it appear as an afterthought 
rather than a “designed in” piece. 


COLLABORATION A REAL NEED 


oo designers and builders of special electronic 
equipment must be thoroughly familiar with some of 
the problems encountered by the machine tool designer. 
If this familiarity is lacking, blunders can be made 
which will materially impair the successful operation 
of the complete device. Usually this lack of familiarity, 
both upon the part of the machine tool designer and 
the electronic physicist designing the equipment, is due 
to the fact that one has specialized in the field com- 
pletely overlooking the other, while the latter has sep- 
cialized in tubes, circuits, and fundamental theories 
completely overlooking the requisites of durability, long 
life, economical operation, and accessibility so essential 
to successful operation of production machine tools. 
The items, with which the electronic physicist 1s 
completely unfamiliar, should be brought thoroughly to 
his attention by the machine tool designer, who is in 
consultation with anticipation of using tubes in a new 
machine. Many items, which are completely over- 
looked by the machine tool designer in his electronic 
and electrical lay-out, are but minor casualties when 
compared to the oversight and lack of information 
upon the part of the electronic physicist. In all, the 
machine tool designer must carefully and conscien- 
tiously lay out the entire program of operation of his 
complete machine. He must present it cautiously and 
carefully to the electronic engineer, who plans to pro- 
vide the special equipment for the finished machine, 
but this electronic engineer must thoroughly take into 
his confidence the machine tool designer and explain 
carefully the necessity of replacements, physical re- 
quirements, and troubles which might be encountered. 


FOX FURNACE CO-OPERATED 
To the Editor: 

On page 85 in the October number the name of The 
Fox Furnace Company was omitted in connection with 
those companies whose products were shown on the 
color spread. Would it be possible for you in your next 
issue to mention this oversight ? 

EK. P. HAYES 
Manager Sales Promotion 
The Fox Furnace Company 
Div. American Radiator & Standard Sanitary Corp. 
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MORE THAN 
JUST MOTOR PARTS 










CN TSE ERC SR SRC 
YEARS OF 
SERVICE 
WITHOUT 
ANY 
ATTENTION! 


W, hy not design these 
trouble-free factors 
into your product? 


Not only do NOLU Oilless Wood Impregnated Bear- 
ings cost less but they outlast metal bearings in service. 
NOLU engineers have facts that may help you to im- 
prove your product and add years to its life of depend- 
able operation. NOLU Bearings show less friction, 
reduce stoppages and never require lubrication. 


_* 
R i 
ie 
+ 


INIMUM UB —KeeP 


Left—Typical G-E 
motor parts 


Below—A device us- 
ing such parts 


If the design of your product 
calls for bearings of unusual os 
character we have the facil- FS 
ities for supplying your wants Y iy 
most economically. Ter 


Reg. U. S. PAT. OFF 


NOLU OILLESS BEARINGS COMPANY 


12, E. Johnson St., Germantown, Philadelphia, Pa. 





They're Built to 
Match Your Devices 


When you buy G-E motor parts, you get, in 
addition to the parts, engineering service that 
means longer-lived devices and satisfied users. 
G-E engineers have successfully applied high- 
speed motor parts to such devices as drills, 
sanders, routers, shapers, reamers, mixers, ham- 
mers, saws, and valve seaters. These specialists 











































will be glad to work with you and give you the 

: y benefit of their many years of experience in 

’ HT ANG selecting torques, speeds, gear trains, mounting 

re M 1 arrangements, and ventilating systems. They may 

” | also be able to show you how to save on mate- 
: NPRCTALINTS rials, machining, and assembling. 

Nx General Electric offers a complete line of univer- 

sal series-motor parts in ratings from 1/100 to 

ALMA .: made-to-order screws and headed 11/3 hp - speeds from aan en 10,000 as for 

parts are daily discovering real economies in operation on either alternating or direct current 

1e PROGRESSIVE cold upset products. They have up to 250 volts. For additional information, ask 

. ee ae ae wae pe Png the nearest G-E sales office for GEA-1942, or 

ue modern equipment at substantial savings in write General Electric, Schenectady, New York. 

xt dollars and time. It will pay you to consult our 


specialists about your fastening requirements. 







070-194 
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ATTRACTIVE FACES 


for Your Equipment 





ho eves alwavs focus on the face of 
your equipment—the instruments. That is 
why it will pay you to make certain that they 
are attractive G-E instruments; that they have 
the G-E accuracy, sturdiness, and sound design. 
The G-E monogram will tell the buyer that you 
build with the best in electric equipment. It will 
mean quicker, easier sales. 
For an instrument to fit your equipment, come to 


Headquarters for Electrical Measurement 









430-97 
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LUBRICATING DEVICES 


(Continued from p. 63) 


N ITS simplest form, the central lubricating system 

consists of an oil pump, which may be driven di- 
rectly or derive its power by eccentric, belt, gear or 
chain from some moving part of the machine, in con- 
junction with an oil tank and pipe lines. The latter 
may be tubes as small as 3/32 in. outside diameter 
with entire effectiveness. 

Oil flow to each bearing may be regulated by 
valves and sight feeds, and bearings may be individually 
fed by the various methods previously described. Or 
the oil flow from the pump, particularly in applica- 
tions for wheel spindles on grinding and similar ma- 
chines, may be continuous, entirely by gravity, through 
all spindle boxes, with such auxiliary wick or other 
feeds as may be necessary for other bearings. The 
pump need not develop more power than is necessary 
to secure normal flow of oil, for all ordinary appli- 
cations. 

Other systems incorporate a four-way valve which 
constantly and automatically reverses the flow of oil 
through the valves which meter the lubricant and in- 
dicate its delivery to the bearing. With such systems 
having all valves in series only one sight feed is nec- 
essary. 

The conditions of operation of any oil circulation 
system may require the addition of filters, strainers, 
purifiers or coolers, usually as a by-pass so that some 
portion of the oil is constantly being treated. If such 
devices are built-in, the user of the machine may be 
assured longer bearing life because of the continuous 
elimination of abrasive particles from the circulating 
system as planned by the designer. 

Force-feed systems, operating under pressure, are 
desirable for heavy duty machines with large gears 
and bearings. These are available for fluid oil, as 
well as the solidified oil system previously mentioned. 
They can be either the ‘‘one-shot” type, hand oper- 
ated from a single control at specific intervals, with 
feed metered to each bearing; or they may supply con- 
tinuous lubrication while the machine is in motion— 
in this case usually through drip plugs whose flow is 
accurately adjustable. These drip plugs may be ob- 
tained equipped with check valves which prevent re- 
verse flow and also seal tightly when oil feed ceases, 
thus preventing drip and drainage of the oil supply 
tubes. 

For extremely heavy duty where lubrication is vital 
to operation—as in machine tools, for instance—oper- 
ation of the machine may be entirely controlled by the 
lubricating system. The oil pump motor is_ first 
started. When sufficient oil pressure is built up to 
assure adequate lubrication to every bearing, a pres- 
sure switch permits the machine to start. When the 
machine is stopped, the oil pump continues until al] 
machine motion has ceased. If the oil supply fails, or 
a line clogs, in either case reducing pressure, the pres- 
sure switch will stop the machine before bearings are 
damaged by lack of oil. Thus complete protection is 
afforded to machine and bearings. 
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All that the name implies, and more . . . whether it's fibre 
tubing by the foot, or fabricated parts to specification! 
Electrical manufacturers know that they can depend on 
Brandywine for complete satisfaction in every job. They 
know, too, that this remarkable product can be tapped, 
drilled, or threaded exactly as ordered. Brandywine has 
taken the guesswork out of fabricated fibre parts for over 
two decades. Write for samples and specifications today. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut St., Wilmington, Del. 









A WORD FOR 


UNIFORMITY 
PRECISION 
QUALITY and 
ECONOMY in 


PBS 





















HDD d-hoLocl 


, also for light duty power transmission. They are 

| made of hard drawn, high carbon steel wire, heat RHEOSTATS AND RESISTORS 

i treated after forming. ‘ Highly important were 12 years specialization in this field enable us to 

‘ solid joins and lasting tensile strength. offer complete service in special applications. 
Further examples to show the varied scope of Peck ; ; 

e Sanden Vitreous enamel resistors — fixed, tapped, ad- 

st justable—with various accessories for any 

Oo SEND FOR FREE CATALOG conceivable requirement. 

S- of springs and screw machine parts, a valuable book Porcelain- vitreous enamel rheostats with ex- 

1e to have on your desk. clusive fully inclosed positive contact system— 


| ‘BELTS! 


. In this group are close-wound, coiled spring circles 
: used to make packing rings hug lubricated shafting, 










I) covered by patents. 


oT e — C K S Pp R | N G S Let us send literature on our complete line of controt devices 

S- and remember the mark ) means reliable rheostats and resistors. 

i. AND SCREW MACHINE PARTS 

7 * 

7 The Peck Spring Co., 12 Grove Ave., Plainville, Conn. HARD ICK ’ HINDLE Inc. 
——— 140 PENNINGTON ST.—NEWARK, N.J. 
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| FOR QUALITY 
PERFORMANCE 
USE THE 






































THAT HAS CORNERS 
| WELL INSULATED, TOO 


@ Compare this upper 
cross-section diagram of VEGA 
Chromoxide strip with the usual 
strip cross-section shown below. 
Note how VEGA Chromoxide 
corners are covered with the 
same depth of insulation as the 
flat sides. You can count upon 
your product standing up to 
higher temperatures and excess 
temperatures due to overload 
when it is wound with either 
VEGA Chromoxide strip or mag- 
net wire. For VEGA Chromoxide 
combines the refractory qualities 
of Class-B insulation with the 
high-space factor of enameled 
wire. Equipment wound with 
VEGA Chromoxide may be oper- 
ated at Class-B temperature limits 
—A.1.E. E. Standards. 
Write for samples, 
general information 
and specific technical 
data onanyapplication 
under consideration. 
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AMERICAN ENAMELED MAGNET WIRE COMPANY, Port 
Huron, Michigan. (Division of The Electric Auto-Lite Com- 
pany). Manufacturers of a complete line of MAGNET wire... 
ANTENNA wire ...ANNUNCIATOR wire... AUTOMO- 
TIVE cable... BARE COPPER wire ... FLEXIBLE CORD... 
LAMP CORD...RADIO wire... RUBBER COVERED wire. 


BRANCH OFFICES IN PRINCIPAL CITIES 
| * 


RUGGED SIMPLICITY 


(Continued from page 74) 


lapsible and give a large filtering area in small space. 
Cleaning is simplified and may be accomplished with- 
out disturbing oil lines or other connections. 

The duplex pressure regulating and cut-off valve is 
housed in the lower section of the fuel unit and _ its 
function is to provide the means of obtaining and 
maintaining the proper oil pressure to the atomizing 
nozzle and a quick cut-off by-pass feature which in- 
stantly cuts off oil supply as soon as the operating 
pressure is reduced 18 pounds. The supply valve 
opens at 85 pounds pressure and is adjustable to 200 
pounds. ‘The cui-off valve automatically closes at an 
18 pounds differential, thus eliminating leak or drib- 
ble at the nozzle during the shut off or stopping cycle 
of the burner. The valve is of the piston type oper- 
ating against alloy spring resistance. It has but one 
adjustment for pressure. In this new valve a by-pass 
feature was incorporated to automatically compensate 
for various by-pass volumes, thus eliminating air 
pockets, crowding the fuel line and other common dif- 
ficulties previously experienced. The entire fuel unit 
is covered by a guard which protects it against tamper- 
ing by unauthorized persons and adds to the balanced 
line of beauty designed into the burner. 

The atomizing nozzle is a small part which might 
easily be overlooked, and yet, it presented one of the 
greatest opportunities for research and development 
in our seventeen years of experience. Obviously oil 
must be atomized in order to be intimately mixed 
with air. But not only must it be atomized, it must 
also be discharged at a uniform angle of spray. Here 
again experience taught us that bronze made the task 
of machining to tolerances of 0.00005 easier and 
more uniform and that bronze of proper specification 
was equally resistant to heat and wear. The nozzle 
is fitted into a body which contains a small second- 
ary strainer of 100 mesh nickel-chrome alloy and the 
entire assembly is fed by the oil feed pipe which is 
of steel tubing with a bore of only 1% in. to eliminate 
any possibility of trapped air. Much more could be 
said about the nozzle, its location and how its mist- 
like spray is influenced by the flow of air in this burn- 
er, and this relation to thermal efficiency but suffice 
for this paper to state that the co-ordinated features 
of design and arrangement have established results 
heretofore deemed impossible of attainment and _ pro- 
viding finer performance in all types of heating plants. 

At the risk of repetition, too much emphasis can not 
be made on the incorporation of those practical engi- 
neered features which, in their utmost simplicity have 
made possible design beauty, structural quality and 
super excellence in operating efficiency without super- 
fluous parts, gadgets, or superficial adornments. While 
revolutionary and exotic designs have been resorted 
to by others in the manner of exemplifying the circus 
barker, experience has led us to rugged simplicity and 
the practicable application of sound principles of engi- 
neering in the light of what we were manufacturing 
and its application and use. 
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More complete, more helpful 
than ever before, the IRC 





A my Resistance Engineering Data 
y a ee , Booklet now includes a supple- 
ort Rien ment of the same convenient 





Toi ad . . . ° 
nae size with specifications and 


. . . . X 
practical engineering informa- A 
tion on a number of new resistor 
and volume control types. 


This handy Supplement has Jf 
x 
\. 





TL idl 


Pee een ee 


already been mailed to the. 

thousands of users of the original 

, Data Booklet. If you have 
teeta not yet obtained copies of both, 

“ we will send them promptly 

upon request. 
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INTERNATIONAL RESISTANCE COMPANY 


4U! NORTH BROAD STREET. PHILADELPHIA. PA 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


AUTOMATIC ‘ 
ELECTRIC 





; A WIDE VARIETY OF TYPES 





, FOR EVERY INDUSTRIAL USE 
S. The Automatic Electric line of relays includes quick 
ot and delayed action types, sensitive and heavy duty 
i types, mechanical locking types, eee relays, etc., 
a etc. Available for operation on D.C. or A.C. circuits, 
- any voltage, any contact combination. 

r- Also stepping switches, electric counters, solenoids, 
ile keys and other electrical control accessories. Write for 
ed complete illustrated catalogs. 

us 

- MMU RR CTT Cy 
gi- 
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Appea rance Matches 
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New Friez Windowstat 


NOW ‘cased by Consolidated"’ in a streamlined 
housing of molded ivory plastics. This smart, new 
case of modern design simplifies assembly of the 
intricate mechanism and _ beautifies installations. 
Inside, precision molded Consolidated terminal 
blocks provide perfect insulation for the electrical 
circuits, controlled by ingenious multiple human hair 
elements, sensitive to the slightest variations in 
humidity. From every standpoint, Consolidated 
molded plastics are perfect for the purpose! 


VW VW VW The Friez Windowstat is an instrument designed to pre- 
vent condensation on windows in Winter air-conditioning or 


humidifying installations 





Producti. cone: 
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Ran Gen'l Offices and Factory 


mms SCRANTON PA. 


New York 3 Rochester 23 Chicago 2: Detroit 
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You get better performance out of 
General Plate Contacts because they are laminated contacts. 
The solid silver surface is permanently fused—not electro- 
plated—to a special alloy base. This makes the contacts strong- 
er—gives them longer life. And the solid fusion between the two 
metals gives these contacts greater heat dissipation and better 
conductivity than solid silver contacts in rivet form. 
Using only a surface of precious metal, these contacts are less 
expensive to buy. And, because they 
are easily fabricated to your specifica- 
tions they keep down assembly costs. 
Buttons, for instance, come complete. 
with projection backs—ready for 
instant spot-welding. 





TRUFLEX 
THERMOSTATIC 
BIMETAL 


is consistently uniform; man- 


Ever since laminated contacts were 
first used, leading manufacturers of 
all tvpes of electrical equipment have 
specified General Plate Laminated 
Contacts. Our engineers have worked 
with these manufacturers—have de- 
veloped new ideas for them—new 
methods of cutting costs and im- 
proving performance. Can our en- 
gineers help you? Let us quote on 
your requirements. Write. 


GENERAL PLATE ¢ 


Manufacturers of Truflex Thermostatic Bimetals 
30 FOREST STREET - ATTLEBORO, MASS. 


utactured to unusually close 
tolerances. In 24 types to 
cover applications of dif- 
ferent temperature ranges, 
electrical resistance, etc. 
Write for information on 
your particular problem. 


DIVISION OF 
METALS AND 
e CONTROLS CORP. 


Metals and Controls Corporation Divisions and Subsidiaries manufacture 


the following products: Spencer Thermostatic Controls - Klixon Disc Thermo- 


stats - Laminated and solid precious metals electrical contacts 


Solid and 
rolled plated precious metals in all forms + Truflex Thermostatic Bimetals. 





contact 


. SVK Ss , & 
YY v \ \, Ws . 
¥ 









National Electrical Manufacturers Association 


Nema News 


D. Hayes Murphy, President W. J. Donald, Managing Director 





D. HAYES MURPHY 


B' YARD of Governors at the annual meeting in Chi- 


cago elected D. Hayes Murphy as president of 
Nema. Long active in association affairs, Mr. Murphy 
takes over the leadership of Nema following one year 
of membership on the board of governors. During 
recent years he has also taken an active part in several 
committees and sections, including committees on reg- 
ulatory legislation, business development, public works 
allotment, adequate wiring, membership policies and 
procedures, and the executive committee. Mr. Murphy 
also served as chairman of the product scopes commit- 
tee and the non-metallic sheathed cable section. 

One of the best known men in the industry, Mr. 
Murphy became associated with the American Interior 
Conduit Company in 1900 at the time of his gradua- 
tion from University of Wisconsin. Later associations 
with Safety Armorite Company and the American 
Conduit Manufacturing Company preceded his organi- 
zation of the Wiremold Company in 1919 which he 
has continued to direct as president and treasurer. 

During the war Mr. Murphy was chairman of the 
electrical manufacturing industry’s war service com- 
mittee. He also took an active part in Nema NRA 
activities. 

Outside of his work, Mr. Murphy’s interests have 
touched a number of fields. Born in Providence, R. I., 
he now lives in West Hartford, Conn. He is a mem- 
ber of five clubs and the president of one of them, in 
addition to taking an active interest in business and 
civic organizations. Besides being a director of a local 
bank, a hospital and the Y.M.C.A., he finds time to 
belong to the advisory board of an insurance company, 
to three electrical associations or clubs and four other 
trade promotion organizations. 
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THREE PROBLEMS 
SOLVED WITH THIS 
NAME-END PLATE! 


M Ingenuity was needed and applied with this order. 
The design had to have smartness and distinctiveness 
worthy of the product and its manufacturer. It had to 
allow ample ventilation for the motor, and moreover, 
necessitated a wholly different method of application. 
American Emblem engineers tackled the problem of 
the method of attachment, and an unconditional okay 
from the client was the result. 


Many other leading electrical manufacturers have 
come to us with intricate problems, to be solved in a 
similar manner, and with complete satisfaction. Our 
design department is at your service. Let us create a 
name plate fitting to your product. 






















AMERICAN SEND FOR NEW BOOKLET 
ek Our new 44 page book, showing 
E MM Q L E vi ¢ 0 s ~ the broad scope of our facilities 


ae tm tok 
BOX 116-R ready. A copy will be sent 


UTICA NEW YORK you promptly upon request, 
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MOTORIZED SPEED REDUCERS 





INSULATION 





A PRECISION BUILT LINE OF 
16 DIFFERENT TYPES 
OF MOTORIZED SPEED REDUCERS, 

1/20th to 7-1/2 H. P. 























Eliminate “insulation rejects” with 


DOLPH’S Specification Varnish 


A varnish made to meet your requirements 
exactly can always be relied upon. Rejects 
and returns due to faulty insulation can be 
eliminated. 


Why continue to use a general purpose varnish 
when you can obtain a special grade made to 
meet your particular needs? 

















Mail the coupon today and learn how 


Iilustrating the 
R DOLPH'S Specification Varnish can save 


W-1 


— a money and at the same time assist you to build 
Pen. greater reliability into your product. 
Countershaft ; seoteene ede es Sos See es 






Type 
John C. Dolph Company 
168 Emmett Street, Newark, New Jersey 


Please send us, without obligation, full details 
regarding DOLPH'S Specification Varnishes and 


their ability to cut production costs. 














The diversity of the Janette custom built line of motorized 
speed reducers enables us to supply a machine for almost 
any purpose. Let our engineers help in selecting the right 
type for your application. 


ROTARY CONVERTERS - BLOWER WHEELS - MOTOR GENERATORS COMPANY. . 


Janette Manufacturing Comparur ADDRESS 
556-558 West Monroe Street Chicago, Ill. U.S.A. 


BOSTON - NEW YORK- PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 
DETROIT - SEATTLE 
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MOTORS 


If you plan to motorize 

an old product or develop 

a new one and you require 

a fractional horse-power 

Universal or Shaded Pole 

motor, choose a SIGNAL 

timimeén moter. SIGNAL isa 


the ) GB j- . ° ° 
tersal motor for Specialist in the small mo- 


> i ith > ry ° 

Ve 28-60 cycles, tor field. The experience 
D.C. Availabl ° 

fn capacities from gained over a period of 44 


1/20 5/10 t.?., 
With or without: Years Of successful motor 


gear reduction and 


ge detachable building is reflected in a 
fom4aeRP ar high quality, dependable, 
eee priced-right product 
Prices are low because the 
complete motor is built by 
SIGNAL in the SIGNAL 
Factory. 

Write for complete in- 
formation. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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What's Going On— 


ENERGY OUTPUT SHOWS SMALL DECLINE 
Production of electricity for the week ending Novem- 
ber 6 was 2,202,451,000 kw.-hr., a 1.2 per cent gain 
over last year’s output of 2,175,810,000 kw.-hr. in the 
corresponding week and an increase of 16 per cent 
over the 1,897,180,000 kw.-hr. produced in 1935. 

figures compiled by the Edison Electric Institute 
show a total output for the four weeks ending No- 
vember 6 of 9,015,157,000 kw.-hr. as compared with 
9,102,329,000 kw.-hr. produced in the previous four 
weeks and 8,681,080,000 kw.-hr. in the comparable 
1936 period. 


APPLIANCES INDICATE RECORD SALES 

Air Conditioners. Increased demand for commercial 
and domestic air conditioning systems brought the 
total nine months’ installed cost of air conditioning 
equipment sold by members of the Air Conditioning 
Manufacturers Association to $74,036,822 as compared 
to $38,947,104 in the like 1936 period, an increase of 


90 per cent. This figure is also 48 per cent greater 





MODERNIZED MOTOR BUILDING 


Efficiently arranged and skill- given engineering attention; 
fully job-planned the produc- material handling, machine op- 
tion of integral horse power erations, lighting, test, ship- 
electric motors is now concen- ping, etc., etc. The view 
trated in an area of 197,500 shown is of the shaft machin- 
sq. ft. at the East Pittsburgh ing department and clearly 
plant of Westinghouse Electric indicates the types of convey- 
& Mfg. Co. Every facility for ing and lighting systems as well 
eHective fabrication has been as clean-cut production layout. 
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WHATS GOING ON 


than the total for all 1936. September sales were 
$2,460,855 against $2,796,016 in September, 1936, a 
decrease of 12 per cent. 

Refrigerators. . Domestic sales of household retrig- 
erators to distributors and dealers, as reported to the 
National Electrical Manufacturers Association, show 
a total for the first nine months of 1937 or 1,954,880 
units valued at $166,532,677, an increase of 23 per 
cent over the corresponding period last year. Units 
sold in September, 1937, amounted to 76,905 with a 
valuation of $6,445,727 compared with 72,846 units 
valued at $5,431,226 last September. 

Oil Burners. Shipments in the United States from 
January to September amounted to 145,215, a 10 per 
cent increase over the 131,979 units shipped in the 
comparable 1936 period, according to data received by 
the Department of Commerce. September shipments 
in the United States totaled 33,052 as compared to 
34,799 units in the same month last year. 

Paints and Varnishes. Reports to the Department 
of Commerce indicate that sales through September of 
this vear were $340,858,094 against $302,694,856 for 
the same period of the previous year, a 12.6 per cent 
gain. Sales totaled $34,489,882 in September this year 
against $34,999,558 in September, 1936. 

Mechanical Stokers. Sales for all sizes and types 
of stokers for the first nine months of 1937 amounted 
to 73.797, an increase of 39.6 per cent over the same 
period last vear, according to Department of Com- 
merce statistics. Factory sales for the month of Sep- 
tember totaled 19,193, a gain of 14.8 per cent over the 
16,638 units sold last September. 

Vacuum Cleaners. Volume of shipments in the three 
quarters of this vear has been topped by only two full 
vears and the third quarter, usually the lowest of the 
vear, has been the best in the industry’s history as 


ORDERS DECLINE 





Value of new 
orders booked for 
lelectrical goods, 


las reported to 
| the Department of 
|Commerce, _ in- 
|dicates a decline 
\in the third quar- 
lter as compared 
| | with the previous 
| 11937 quarterly 
figures, but shows 
| |a 13 per cent 
gain over the 
corresponding 
period of 1936. 
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Buy for TOMORROW . 








SPEEDCRAFT aa 
TheW ire Stripper that Ss 
: Grows to ” 

Meet 
Demands 









Ww 


fee 
+ oz 


y, 


Earn from 2 to 12 times your wire stripper T Y 
investment the first year, as other companies qeee AW 
state they're doing merely on Aexibility— = 
the ability to grow with your needs—that 


revolutionary development now engineered into the 


SPEEDCRAFT 
Insulated Wire STRIPPER 


due to various types of knives and kinds of cutting agencies available. This 
together with the special advanced performance features of this equipment—not 
the least of which is the hinged cover which alone piles up sub- 
stantial savings each year—gives you super-stripping service on a 
high-yielding basis. By all means, investigate Speedcraft NOW. 











@ Write today for literature—and send samples for recom- 
mendation. No obligation. 


THE WIRE STRIPPER CO. 


1727 EASTHAM AVE°E.CLEVELAND, OHIO. 





S NGS 
AMPINGS 


WIRE FORMS— 





Washers, Cotter Pins, Expansion 
Plugs, Spring - Washers, Coiled 
and Flat Springs, Special Wire 
Shapes and Small Stampings; in 

The Original Welch Plug, | ll kinds of metals. Consult us. © 
Specity Hubbard expan- § Send sketches, blue prints, or sam- 


sion plugs and eliminate : 
leaker ples for quotations. Ask for stock 


lists of washers, cotters, and ex- 
‘ pansion plugs. ‘A 
# ee 

















.D. HUBBARD SPRING CO. 


690 CENTRAL AVE., PONTIAC, MICH, 
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WHAT'S GOING ON 


reported by the Vacuum Cleaner Manufacturers Asso- 
Shipments in the first nine months of 1937 
were 1,338,436 units compared to 1,072,717 in the 


ciation. 


saine period last year, an increase of 24.7 per cent. 
For the quarter ending September 30 cleaners shipped 
totaled 466,499, a 37.4 per cent gain over the same 
quarter of 1936. 

Washers and TIroners. Household 
ments in the first nine months of 1937 were greater 
than in any whole year of the industry’s history with 
the exception of 1936, totaling 1,394,755 compared to 
1,379,062 in the like 1936 period. According to the 
American Washing Machine Manufacturers Associa- 
tion, September washer shipments amounted to 149,235 
against 174,835 in September, 1936, a decrease of 14 
Ironer shipments in the January-September 
interval aggregated 147,683, an 8.3 per cent increase 
over the corresponding 1936 period when 136,413 units 
were shipped. 


washer ship- 


per cent. 


MACHINE TOOL GROUP CONVENES 


Assembled for their thirty-sixth annual convention at 
Hot Springs, members of the National Machine Tool 
Suilders Association participated in discussions mainly 
concerned with the results of legislative actions on 
industry and future business prospects. 

Elections held at the closing session named Howard 
W. Dunbar, vice president and general manager, 
Grinding Machine div., Norton Co., as president; N. 
A. Woodworth, president, Ex-Cell-O Corp., as first 
vice president; W. E. Whipp, president, Monarch Ma- 
chine Tool Co., as second vice president; T. H. Doan, 
president, Foote-Burt Co., as treasurer; F. F. Selbert 
as secretary, and Tell Berna as general manager. 


WILLIAM R. SWEATT PASSES ON 


Founder and former head of the Minneapolis-Honey- 
well Regulator Company, William R. Sweatt died in 
Minneapolis at the age of 71. He was one of the pio- 
neers in the field of automatic controls and control 
systems for heating, ventilating and air conditioning. 





RESEARCH AT ARMCO 


cated early last month. Porce- 
lain enamel, stainless steel and 
glass block form the exterior 
surfaces. 


Following the newest and best 
in construction and working 
facilities, the new research 
laboratories of the American 
Rolling Mill Co. were dedi- 


ELECTRICAL MANUFACTURING 

































e- 
id 


or 


WHATS GOING ON 


ENGINEERING COURSES RATED 
To promote the general advancement of engineering 
education, the Engineers’ Council for Professional De- 
velopment, an organization representing seven national 
engineering societies, has analyzed engineering courses 
throughout the country and published an approved list. 
A program dealing with the selection, guidance, 
training and recognition of members of the profession 
is being carried out by the council working through 
four committees. 


PORCELAIN INDUSTRY HOLDS MEETINGS 
Representatives of member companies of the Porcelain 
Enamel Institute and others gathered together recently 
in Chicago for their seventh annual meeting and sales 
conference at which presentations were made by sec- 
tional chairmen. Plans were outlined for an exten- 
sive program to become effective in 1938 which will 
include the publication of additional technical treatises 
and place increased emphasis on contact with present 
and prospective members of the institute. 

Officers elected for the coming year are: F. E. 
Hodek, Jr., General Porcelain Enameling & Mfg. Co., 
president; H. D. Chase, Chicago Vitreous Enamel 
Product Co., and Richard H. Turk, Porcelain Enamel 
& Mfg. Co., vice presidents; William Hogenson, Chi- 
cago Vitreous Enamel Product Co., re-elected treas- 
urer for the seventh time; George P. MacKnight, 
managing director of the institute, re-elected secretary. 

Following the two-day annual meeting, the Second 
Forum of the institute was held at Ohio State Univer- 
sity, Columbus, with a record attendance. In the fu- 
ture the forum will rotate between Ohio State Uni- 
versity and the University of Illinois. 





MEETINGS AHEAD 


National Industrial Council. Annual convention, 
December 5-6, New York, N. Y. Noel Sargent, 14 W. 
49 St., New York, N. Y. 

American Society of Mechanical Engineers. An- 
nual meeting, December 6-10, New York, N. Y. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

Automotive Service Industries Show. December 
6-11, Chicago, Ill. A. H. Eichholz, 250 W. 57 St., New 
York: N.Y: 

Sixteenth Exposition of Chemical Industries. 
December 6-11, New York, N. Y. Charles F. Roth, 
Grand Central Palace, New York, N. Y. 

Congress of American Industry. Sponsored by 
National Association of Manufacturers. December 7-9, 
New York, N. Y. Noel Sargent, 14 W. 49 St., New 
York, N. Y. 

Society of Automotive Engineers. National Pro- 
duction meeting, December 8-10, Flint, Mich. J. A. C. 
Warner, 29 W. 39 St., New York, N. Y. 

American Institute of Electrical Engineers. 
Winter convention, January 24-28, New York, N. Y. H. 
H. Henline, 29 W. 39 St., New York, N. Y. 

Fifth International Heating and Ventilating Ex- 
position. January 24-28, New York, N. Y. Charles F. 
Roth, Grand Central Palace, New York, N. Y. 
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PORCELAIN COMPANY 
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Don’t Spoil The Design of Your Product 
By Trying to Use Standard Motors! 


Use “ESCO” Free Consulting Service! 


Torque motors, 


standard construction, 
water-proof submers- 
ible, or explosion- 


proof. 

. FREE Bulletins sons 
' available I 
Write Today | 
' 
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Flange mounted mo- 
emma tor of small diameter 
to fit application. 


SEE THESE EXAMPLES — 


Built-in magnetic disc brakes 
for hoists, winches and other 
applications where the load 
must be held when power is 
shut-off. 


We design to fit your machine. Send us your problems. 


ELECTRIC SPECIALTY CO. 


213 SOUTH 
STAMFORD 


REET 
ONN. 


ST 
Cc 
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“Cransparent Beightness 


BOD 


Jn both its “transparent brightness” 





and its resistance to destruction, a 
Chinese carved rock crystal suggests 
Dulac lacquers, the clear lacquers 
made by M&W to protect finished 
metal surfaces. 


DULAC LACQUERS are custom-made. Special types 
have been developed for every kind of metal and alloy used 
by industry and for all kinds of service conditions. They 


are strongly adherent, tough, flexible, long wearing, and 


under production conditions where cleaning operations are 
not always perfect. Dulac Lacquers are supplied in every 


degree of gloss, and for spraying, dipping, and roller-coating. 


Waa and Waldeliin Co-Miwatk- nN. 9. 


Branch Offices and Warehouses .. . 1336 Washington Blvd., Chicago... 1228 W. Pico Blivd., Los Angeles 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 


HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


ea a Quality Samples for 
oanete aes Pyle). testing and 
Thermal I, price esti- 


a. — Se ane ; ee 
Shape ny APPLIANCES request. 


THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 
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EISLER ELECTRIC CORPORATION 


ATER TINO a 
547- 39th STREET UNION CITY, N. J. 2144 Walnut Street Chicago, ll, 


DECEMBER, 1937 


NOW SPARTON 


In planning the distinctive cabinet of the new 
Sparton Polo Club Radio, Sparks-Withington Com- 
pany recognized three basic molding requirements: 
first, engineering skill to execute the design faithfully; 
second, quality of finish in keeping with Sparton 
standards; and third, dependable quantity deliveries. 
So, of course, they came to Chicago Molded. 


If your molding problem includes any or all of 
you too will find the solution in the 
s organization. There is not the slight- 
est obligation in consulting us. 
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CALLITE PRODUCTS DIVISION CHICAGO MOLDED PRODUCTS 





M & W MANUFACTURES 
HUNDREDS OF DIFFERENT 
CLEAR LACQUERS 


Maas and Waldstein is one of the 
oldest manufacturers of lacquers in the 
United States. It has produced this 
tvpe of finish ever since it was in- 
vented, and, from that day to this, it 
has continuously supplied some of the 
outstanding makers of metal products 
in this country. Its experience in this 
held is unsurpassed. 

Today, M&W manufactures hun- 
dreds of different kinds of clear lacquer 
alone. This variety has been developed 
so that the most satisfactory finish can 
be supplied for every different kind of 
metal and alloy and for every condition 
of service. ‘These lacquers comprise 
the M&W Dulac line of finishes. 


Finishing Engineering Service 

When a manufacturer of metal prod- 
ucts asks M&W to supply his finishes, 
he receives, not only lacquer, but an 
expert finishing engineering service. 
His product, the conditions under 
which it is to be used, and the process 
by which it is made are carefully 
studied by an M&W finishing engineer. 
A lacquer will be recommended that 
will give the best results at the lowest 
unit finishing cost, and, often, sug- 
gestions will be made for improving 
quality and reducing costs.—Adv. 
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The test panel illus- 
trated is used to 
determine the safety 
factor of Jelliff Re- 
sistance Alloys. 
Here sections of 
wire are overloaded 
to destruction. 


AN ALLOY FOR EVERY PURPOSE 


Kanthal is the new high resistance alloy made in 3 
grades covering a wide range of service. Other Jelliff 
alloys of nickel-chromium have for many years been 
standard for electrical heating elements. 
All of Jelliff materials are tested to A. S. T. M. speci- 
fications, assuring the maximum amount of service and 
long life. 
Write for technical data laboratory performance test 
data and practical installation hints. 


Put JELLIFF on your inquiry list. 


~ goo 


_ THE C. O. JEELIFF MFG. CORP. 


a SOUTHPORT, CONN. 
b st “a 


LIFE INSUR- 

ANCE FOR 

RESISTANCE 
WIRES 






$1-101 Skeleton 
Motor 






E1-101 Encased Motor 






















Power Ranges 
1-300th 
to 1-15th H. P. 


This line of shadzd polz induction motors was 
produced to satisfy a need among manufac- 
turers demanding low application cost, absolute 
Quietness of operation and a long, durable life 
no matter what the application may be. 


These motors find their places in hundreds of 


machines and appliances and the high standards . 3 as 
of materials and workmanship assures their Solt ing F ractional 


d dabi rf ; 
eee Power Problems 
You will find the entire line fully covered in . 

bulletin No. 37. Finally 


We also manufacture Pilot Blowers, Exhaust Fans, Etc. 


F. A. Smith Corp. Rochester, N. Y. 












LATEST ELECTRICAL PATENTS 





E-58 (2,096,025) Transmission 


E-59 (2,096,027) Attenuatio1 
Equalizer. 
E-60 (2,096,029) Signal. 


E-61 (2,096,108) Teletypewriter 
Switch. 

E-62 (2,096,131) Check Equip 
ment. 

E-63 (2,096,145) Teletypewriter 

E-64 (2,096,276) Vibrator and 
Circuit. 

E-65 (2,096,383) Automatic Fire 
Extinguishing 

E-66 (2,096,393) Wave Trans 
mission. 

E-67 (2,096,419) Simplified Net 
work Protector. 

E-68 (2,096,427) Regulating. 

E-69 (2,096,450) Control Cir 
cuit. 

E-70 (2,096,473) Control for Ele 
vators. 

E-71 (2,096,523) Mercury Vapor 
or Arc Type Rectifier. 

E-72 (2,096,614) Protective Ar- 
rangement. 

E-73 (2,096,625) Noise Suppres- 
sion Circuit. 

E-74 (2,096,626) Sequencing 


E-75 (2,096,793) Transmission 
Control Circuits in Wave Trans- 
mission. 

E-76 (2,096,800) Signal. 

E-77 (2,096,817) High  Fre- 
quency Oscillator. 

=-78 (2,096,824) Power Supply 
Circuit. 

E-79 (2,096,829) High Fre. 
quency Oscillator. 

E-80 (2,096,841) Telegraph. 

F-81 (2,096,861) Rectification 

E-82 (2,096,865) Resetting Cir- 
cuits for Gas-Filled Tubes. 

E-83 (2,096,867) Low Frequency 
Oscillator with Negligible Resis- 
tance. 

E-84 (2,096,880) Rectifier Start- 
er. 

E-85 (2,096,881) Electronic Syn- 
chronizing. 

E-86 (2,096,902) Door Operat- 
ing Mechanism 

E-87 (2,096,916) Control of Re- 
lays by Discharge Tube Circuits. 

E-88 (2.097.066) Timing Circuit. 

E-89 (2,097,075) Control Mech- 
anism for Elevators 

E-90 (2,097,146) Power Regulat- 
ing. 

E-91 (2,097,201) Timing Valve. 

E-92 (2,097,213) Protection for 
Sectionalized Power Circuits. 

E-93 (2,097,234) Photoelectric 
Selecting. 

E-94 (2,097,334) Control  Cir- 
cuits for Cathode Ray Devices. 

E-95 (2,097,392) Electronic Dis- 
tributor. 

E-96 (Re-issue 20,526) Measur- 
ing Device for Pantographic En- 
graving Machines. 


(F) Testing, Measuring and In- 
struments 


F-1 (2,094,645) Voltage Indicat- 
ing Device. 

F-2 (2,094,701) Distortion Meas- 
uring Device for Telegraph. 

F-3 (2.094.887) Meter. 

F-4 (2,095,027) Meter Service 
Installation. 

F-5 (2,095,305) Electrometric 
Apnaratus 

F-6 (2,095,676) Making Geologi- 
cal Explorations. 

F-7 (2,095,887) Measuring and 
Controlling 

F-8 (2,096,012) For Testing or 
Measuring Potentials. 

F-9 (2,096,017) Depth Sounding 
Apparatus 

F-10 (2,096,047) Temperature 
Measuring 

F-11 (2,096,323) Temperature 
Measuring. 

F-12 (2,096,359) For Subsur- 
face Surveying 

F-13 (2,096,826) Piezometer. 

F-14 (2,096,964) Testing Appa- 
ratus. 

F-15 (2,097,036) Dc. Measuring 
Instrument. 

F-16 (2,097,151) Register Device. 

F-17 (2,097,215) Tachymeter of 
Chronometric Type with Remote 
Control. 


F-18 (2,097,226) Meter. 
F-19 (2,097,313) Indicating. 


(G) Electronics, Tubes 


G-1 (2,094,602) For Generation 
of Short Electromagnetic Waves. 

G-2 (2,094,606) Cathode Ray 
Tube. 

G-3 (2,094,654) Mount for Elec- 
tron Discharge Devices. 

G-4 (2,094,657) Indirectly Heat- 
ed Electronic Tube. 

G-5 (2,094,675) Getter for Vac- 
uum Tubes. 

G-6 (2,094,760) High - Power 
Rectifier. 

G-7 (2,095,337) Vacuum Tube 
Electrode. 

G-8 (2,095,756) Vapor Device 

G-9 (2,095,768) Anode Construc- 
tion. 

G-10 (2,095,769) Boron and Car- 
bon Starter for Mercury Arc. 

G-11 (2,095,930) Discharge 
Tube. 

G-12 (2,096,156) Discharge 
Tube. 

G-13 (2,096,205) Filament 
Spring. 

G-14 (2,096,249) Electron Dis- 
charge Tube. 

G-15 (2,096,292) Rectify- 
ing Tube. 

G-16 (2,096,415) Electron Dis 
charge Device. 

G-17. (2,096,459) Ultra Short 
Wave Oscillation Generator. 

G-18 (2,096,460) Space  Dis- 
charge. 

G-19 (2,096,466) Cathode Ray 
Tube. 

G-20 (2,096,590) Ultra-High- 
Frequency Detector. 

G-21 (2,096,653) Electron Tube 
Device. 

G-22 (2,096,862) Gaseous Dis- 
charge Device. 

G-23 (2,096,863) Photoelectric 
Tube. 

3-24 (2,096,986) Braun Tube. 
G-25 (2,096,988) Braun Tube. 
G-26 (2,097,003) Braun Tube. 
G-27 (2,097,157) Electron Emit- 
ting Cathode. 

G-28 (2,097,258) Electron Dis- 
charge Tube. 

G-29 (2,097,270) Thermionic 
Valve. 

G-30 (2,097,275) Glass Composi- 
tion for Discharge Devices. 

G-31 (2,097,297) Mercury Vapor 
Discharge Device. 

G-32 (2,097,302) Cathode for 
Discharge Devices. 

G-33 (2,097,304) Sealed Carton 
for Radio Tubes. 

G-34 (2,097,306) Discharge Tube 
with Beam Forming Grids. 

G-35 (2,097,307) For Introduc- 
ing Material into Discharge De- 
vices. 


(H) Radio, Television, Wireless 


H-1 (2,094,625) Selective Radio 
Receiving. 

H-2 (2,094,676) For Connecting 
Braun Tubes. 

H-3 (2.094.677) Screen Appara- 
tus for Television Receivers 

H-4 (2,094,678) Detector for Ul- 
tra Short Waves. 

H-5 (2,094,684) Tuning Indica- 
tor Circuit. 

H-6 (2,094,751) Tuning for Re- 
ceiver Sets. 

H-7 (2,094,983) Television. 

H-& (2,095,035) Superheterodyne 
Receiver. 

H-9 (2.095.050) Sienaling 

H-10 (2,095,078) Directive An- 
tenna. 

H-11 (2,095,079) Radio Re- 
ceiver. 

H-12 (2,095,083) Directional 
Antenna. 

H-13 (2,095,100) Tuning Con- 
trol. 

H-14 (2,095,184) Receiving Sys- 
tem. 

H-15 (2,095,360) Television Sys- 
tem. 

H-16 (2,095,391) Television Sys- 
tem. 

H-17 (2,095,588) Radio Direc- 
tion Finder. 
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oe PRODUCTS 


Sheets, Rods, Tubes 
Washers, Gaskets, 
and Special Shapes 









@ These fabricated fibre parts are made to meet both 5 0 L D - a | N G 


exacting specifications and exacting budgets. What- 
ever the job, these factors are first considerations. Low 

overhead, personalized services, and high grade mate- ! 2 0 y s 
rials and workmanship have carried out our principle of 
satisfying customers for many years. If your budget 
demands economy, it will be to your advantage to write 


for samples and quotations; no obligations, of course. vi | | D | NM G A 


SEALED LIKEA 
LAMP FILAMENT 


& - . 
NEWPORT Las 





Have You Tried the NEW 


MARS LUMOGRAPH 


The Drawing Pencil Created 


The heating element in a Stan- 
ley Electric Soldering Iron is pro- 































PF 


for Modern Drafting Room Use la tected like the filament of _ 

It's the patented light resisting element, found only te Mars li %& Compressed pure cop- incandescent lamp. It is hermeti- 
umograph, that gives you such perfect reproductions direct " ° : : 

from pencil originals. Save time, save work—get a few Mars 3 per replaceable tips cally sealed against oxidation, 


Lumograph Pencils and let your blueprints tell the story. 


17 Degrees—15c each—$1.50 a dozen 
Ask your Dealer or write for a trial order. * 


flux fumes and moisture. 

YOU will benefit from the 
longer life this assures under the 
severe test of continuous opera- 


Solid copper cores 


Pe ee ee ie || » 


Hermetically sealed 





53-55 WORTH ST., NEW YORK xO tion. One of these quality irons 
= windings : 
Ahi will outlast many less expensive 
KEUFFEL & ESSER CO. CHARLES BRUNINGCG., inc. : : tools. 
Hoboken and New York New York, Chicago and *% Instant adjustment of YOUR MEN will take pride in 
and Branches Teas handle length 


the fine quality work they can 
turn out because the uniform 
heat is constantly maintained. 


















% Ventilated hardwood 


NEW eee 


Multiple Contact handles Compare the features of this 
soldering iron—the iron that was 

HIGHLY INSULATED *& Cord strain relief developed when the world’s lead- 
Low Contact Resistance ing designers of quality tools put 
Rotary Instrument %& Wound in eight sizes, their heads together to make the 
Switches for all standard volt- best soldering iron possible. De- 

High grade. Inexpensive. ages scriptive folder sent on request. 


Ideally suited for use in in- 
strument circuits for the selec- 
tion of ranges, tapping resist- 
ances, transformers, labora- 
tory test equipment and many 
other applications. 


Write for Bulletin 530-BF for details and prices. 


SHALLCROSS MFG. CO., Collingdale, Pa. 


STANLEY TOOLS 


NEW BRITAIN, CONN. 
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Pioneer Molders 
to the 


Electrical 
Industry 


IN SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 


“Wire Forms’’ 


USED ON ALL TYPES OF ELEC- 
TRICAL PARTS AND ANOTHER 
OF OUR CLASSIFICATIONS FOR 
THE TYPE OF SPRINGS WE MANU- 
FACTURE. ALONG WITH OUR 
COIL SPRINGS AND FLAT 
SPRINGS — WIRE FORMS COM- 
PLETE THE FIELD WE COVER. 


MAY WE HAVE AN OPPORTUN- 
ITy TO ASSIST YOU ON YOUR 
SPRING DEMANDS FOR 1938? 

ys 


“Buy good springs. 
THE TIMMS SPRING COMPANY 


4000 TAYLOR STREET, ELYRIA, OHIO 
Offices: Detroit, Mich., Erie, Penna., Muncie, Ind. St. Louis, Mo. 


Manufacturers of 


COIL SPRINGS, FLAT SPRINGS AND WIRE FORMS 


H-18 (2,095,774) Modulation for 
Radio Transmission. 

H-19 (2,096,031) Aerial System. 

H-20 (2,096,072) Automatic 
Radio Program Selector. 

H-21 (2,096,109) Radio Survey 
and Voting. 

H-22 (2,096,501) Antenna 

H-23 (2,096,510) Automatic 
Tuning Device for Radio Receiv 
ers. 

H-24 (2,096,782) Antenna 

H-25 (2,096,874) Automatic Vol 
ume Control Circuit 

H-26 (2,096,877) Television. 

H-27 (2,096,953) Remote Cor 
trol for Radio Receiving Sets 

H-28 (2,096,982) Deflecting Volt- 
age Generator for Television Ke 
ceivers 

H-29 (2,096,985) Television 


H-30 (2,096,987) For Energizing 
a Cathode Ray Tube. 

H-31 (2,097,072) Transmitter 
for Guiding Airplanes. 

H-32 (2,097,272) Protective De 


vice for Radio Receivers 
H-33 (2,097,281) Receiver Aut 
matic Volume Control Switch 
H-34 (2,097,330) Automatic Sta 
tion Selector and Tuning Device 
H-35 (2,097,359) Image Sup 
pression Circuit. 
H-36 (Design 106,424) Radio 


H-37 (Design 106,427) Rado 
Speaker Wall Cabinet. 

H-38 (Design 106,428) Radi 
Speaker Wall Cabinet. 

H-39 (Design 106,429) Radio 
Speaker Wall Cabinet. 

H-40 (Design 106,473) Radi 
Cabinet 


(1) Motive Power, Magnets 


I-1 (2,094,697) For Transferring 
Material 

I (2,095,281) Motor. 

I-3 (2,095,499) Electromagnet 

I (2,095,579) Control 

I 2,095,705) Enclosing Coil 
st ire 

I-6 (2,095,760) Electrographiti 
Brush P ssing 

1-7 (2,095,800) Electrographitic 


Releasing 





I-10 (2,096,518) Self-Starting 
Synchronous Motor of Low Speed 

I-11 (2,096,618) Motor and 
H ng Assembl 

I-12 (2,096,621) Mounting for 
Moto S 

I-13 (2,096,741) Governor 

I-14 (2,096,763) Solenoid Con 
S tion 

I-15 (2,097,134) Armature for 
Small Motors 

I-16 (2,097,253) Equipment for 


Elevators, Hoists. 
(J) Lighting, Lamps, Fixtures 


J-1 (2,094,630) Vitreous Body 
for Discharge Devices 

J-2 (2,094,647) Gaseous Dis 
charge Device. 

J-3 (2,094,648) Gaseous Dis 
charge Lamp Device 

1-4 (2,094,656) Light Fixture. 

J-5 (2,094,668) Metal Vapor 
Lighting Tube. 

J-6 (2,094,670) Illuminating Ap 


J-7 (2,094,679) Gaseous Dis 
charge Lamp Device. 

J-8 (2,094,680) Gaseous Dis 
charge Device. 

1-9 (2,094,694) Vapor Discharge 


Device. 

J-10 (2,094,695) Vapor Dis 
charge Device. 

J-11 (2,094,848) Gaseous and 
Vapor Discharge Device. 

J-12 (2,094,867) Hydraulic Re- 
flector Arc 

J-13 (2,094,958) Shield for Are 
Lamp Reflectors 

J-14 (2,095,353) Lighting Fix 
ture 

J-15 (2,095,648) Tllumination 
and Display Device. 

J-16 (2,095,761) Lighting Fix 
ture. 

J-17 (2,095,830) Starting Cir- 


cuit for Discharge Lamps. 


LATEST ELECTRICAL PATENTS 


J-18 (2,096,084) Ornamental 
Lamp Bulb. 

J-19 (2,096,236) Discharge De- 
vice. 

J-20 (2,096,357) Discharge 
Lamp. 


J-21 (2,096,453) Reflector for 
Rectilinear Light Sources. 

J-22 (2,096,603) Lamp 

J-23 (2,096,604) Hand Lamp. 

J-24 (2,096,693) Luminescent 
Coating for Lamps. ’ 

1-25 (2,096,704) Gas or Vapor 
Arc Discharge Lamp. 

1-26 (2,096,833) Multifilament 
Light Bulb. 

1-27 (2,096,991) Illuminating. 

J-28 (2,097,061) Illuminated 
Decorative Device. 

J-29 (2,097,139) Incandescent 
Lamp. 

J-30 (2,097,187) Lamp 

1-31 (2,097,222) Flashlight. 

1-32 (2,097,236) Emergency 
Lighting Unit. : 

1-33 (2,097,237) Emergency 
Lighting Unit. 

1-34 (2,097,261) Lighting De 


vice 

1-35 (2,097,303) Device 

J-36 (2,097,357) lliuminated 
Sinker 

1-37 (2,097,400) Illuminating De- 
vice 


1-38 (Design 106,272) Wrist 
Flashlight Casing 

1-39 (Design 106,281) Lighting 
Unit. 

1-40 (Design 106,285) Indirect 
Floor Lamp 

1-41 (Design 106,426) Combined 
Lamp and Radio Receiving Set 

J-42 (Design 106,593) Iluminat 
ing Fixture. 

J-43 (Design 106,610) Lamp. 


(K) Heating, Refrigeration 


K-1 (2,094,719) Refrigerating 
Apparatus. 
K-2 (2,094,807) Refrigerating 


\pparatus. 

.-3 (2,094,811) Refrigerating 
Apparatus. 

K-4 (2,094,977) Stock Heater 

K-5 (2,095,014) Refrigerator De- 
frosting. 

K-6 (2,095,033) Boiler. 

K-7. (2,095,102) Refrigerating 
\ pparatus. 

K-& (2,095,835) Defrosting for 
Refrigerating Apparatus 

K-9 (2,096,099) Detecting Leaks 
in Refrigerating Systems 

K-10 (2,096,297) Refrigerating 
Machine. 

K-11 (2,096,571) Thermoelectri 
cal Apparatus. 

K-12 (2,096,635) Heating Unit 
for Radiators 


(L) Household and Portable 


Appliances 
L-1 (2,094,795) Soldering Tool 
L-2 (2,094,814) Cooking Device. 
L-3 (2,094,989) Automatic 
Alarm Clock. 
L-4 (2,095,010) Refrigerating 


Apparatus. 

25 (2,095,011) Refrigerating 
Apparatus. 

L-6 (2,095,036) Refrigerator 

L-7 (2,095,223) Fan 

L-8 (2,095,466) Suction Cleaner. 

L-9 (2,095,505) Laundry Ma- 
chine. 

L-10 (2,095,557) Dishwashing 
Machine. 

I-11 (2,095,655) Refrigerator 


L-12 (2,095,812) Vacuum 
Cleaner. 
L-13 (2,095,948) Vacuum 


Cleaner Truck. 

L-14 (2,095,954) Iron. 

L-15 (2,096,256) Refrigerating 
\pparatus. 

L-16 (2,096,663) Heating Ele- 
ment Assembly. 

L-17 (2,096,683) For Washing 
Clothes. 

L-18 (2,096,806) Washing Ma- 
chine. 

L-19 (2,096,809) Soldering Iron. 

L-20 (2,096,883) Vacuum 
Cleaner. 

L-21 (2,097,098) Spatula. 

L-22 (2,097,142) Reel. 
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SPECIAL 
HASSALL 


NAILS, RIVETS 
ESCUTCHEON PINS 
DRIVE SCREWS 


AND OTHER 


HEADED PRODUCTS 
IN ALL METALS 


Inquiries Solicited 


JOHN HASSALL, INC. 
400 Oakland Street 
ea. Craw Peek 
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1} SPEEDS 
’ x 6” 6 1g" 

| SOLDERLESS LUG 1—RP.H. 

NOTE the triangular wedge formed by the tangand |} 2— 
V-bottom collar, which forces the wire into a solid | a 
mesh. NO set-screw contact ... NO flattening or = 
separating of wires . . . NO limitation to one size 10— 
wire ... NO shearing effect whatsoever ... VO 129— 

e special tools required to make connection . N ta « 
need for you to search any ae for the PE RFEC rT 30— 
solderless connector—WE HAVE I 1—R.P.M 
Send for samples and prices. pene Dept. EM | nx ” oe 

ILSCO COPPER TUBE & PRODUCTS, Ine. ee 

B 5629 Mz sdison Rd. Cincinnati, O. || ;— ? 

es — 10— “ 

g 20— “ 
1—R.P.S. 
ji 
3— or 


SWITCHES 


@ Above speeds available in the 





Wire 
as WL yer 
we * For individual control of 
lights, and fractional h. p. 
motors. Complete range, 3 to 


g * " 10 amps. Off-and-on. 2- 
‘ circuit. 3-way. Multiple and 





special circuits. All with 

universal retrieving lever. 

Also special switches. Performance of tsming 

apparatus depends pri- 

marily on the motor... 

therefore specify 
aydon! 








Write for Catalog 


n MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA 








Ww? 
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same size motor unit. 


@ This hysteresis shaded pole type 
Haydon motor is particularly adapt- 
able for industrial clocks, time switches, 
recording instruments and advertising 
displays. Synchronous self-starting, 
compact and easily mounted, it has 
an enclosed coil, oil sealed gear train, 
and two bearings for the output shaft. 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 
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NEW - IMPROVED 


Y-26 


HIGH HEAT MICA PLATE 
for FLAT IRONS and all other 
High Heat Appliances 


The New Improved Y-26 is the most efficient, most practical and 
economical mica insulation available today in the electrical appli- 
ance industry. 


That is a broad statement, but when all the facts are considered— 
the proof is most apparent because Y-26 not only imbodies every 
desirable feature found in natural mica but is far more economical 
and eliminates the use of small pieces riveted together. 


Manufacturers of Electric Flat Irons should be greatly interested in 
this New-Improved Y-26 because the electrical insulation resistance 
has been so greatly increased that maximum current leakages are 
far below all safety specification requirements at highest operating 
temperatures and current leakages well below the specified 0.2 
milli-amperes under the most rigid test conditions. 


Mechanically, Electrically, Thermally and in Moisture Resistance 
Improved Y-26 satisfies every requirement for heater element insula- 
tion. It is non-inflammable, odorless and smokeless, may be used 
at operating temperatures up to 1250° F. (India) and 1500° F. 
(Amber) and may be repeatedly heated and cooled without physical 
or chemical change. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM. MASSACHUSETTS 


To appliance manufacturers we will 
gladly send complete information on 
Y-26 with samples, up to 31x34 inches, 
for test purposes, on receipt of speci- 
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LATEST ELECTRICAL PATENTS 





L-23 (2,097,166) Portable Water 
Heater. 

L-24 (2,097,205) Multiblade Fan 
Construction. 

L-25 (2,097,294) Vacuum 
Cleaner. 

L-26 (2,097,318) Fan. 

L-27 (2,097,389) Fan Blade. 

L-28 (2,097,390) Fan. 

L-29 (2,097,425) Air 
tioner. 

L-30 (Design 106,330) Air Con- 
ditioner Housing. 

L-31 (Design 106,331) Combined 
Fan and Air Circulating Device 
Housing. 

L-32 (Design 106,332) Combined 
Lamp and Air Conditioner Hous- 
ing. 

L-33 (Design 106,371) Air Con- 
ditioning Cabinet. 

L-34 (Design 106,421) Combina- 
tion Solid Fuel and Cooking Stove. 

L-35 (Design 106,537) Vacuum 
Cleaner. 

L-36 (Design 106,538) Combined 
Twin Waffle Iron and Base. 

L-37 (Design 106,594) Air Con- 
ditioning Appliance. 

L-38 (Design 106,662) Vacuum 
Cleaner Casing. 

L-39 (Design 106,663) Front 
End Cover for Vacuum Cleaner 
Casing. 

L-40 (Design 106,664) Handle 
for Vacuum Cleaner. 

L-41 (Design 106,665) Rear End 
Cover for Vacuum Cleaner Casing. 

L-42 (Design 106,666) Runner 
for Vacuum Cleaner. 

L-43 (Design 106,713) Casing 
for Vacuum Cleaners. 
L-44 (2,096,891) 

Cleaner. 


(M) Business Machines * 


M-1 (2,095,730) Stock Quota- 
tion System. 

M-2 (2,096,429) Accounting De- 
vice. 

M-3 (2,096,954) 
tion System. 

M-4 (2,097.145) Record Con- 
trolled and Record Making Ac- 
counting Machine. 


Condi- 


Vacuum 


Stock Quota- 


(N) Automotive’ Equipment 


N-1 (2,094,776) Vehicle and Di- 
rection Indicator. 

N-2 (2,095,114) Automobile 
Parking Time Meter. 

N-3 (2,095,147) Ignition Switch. 

N-4 (2,095,236) Engine Starting 
Mechanism. 

N-5 (2,095,540) Spark Plug. 

N-6 (2,095,763) Clutch Control. 

N-7 (2,095,791) Spark Plug 
Shield and Cooler. 

N-8 (2,095,841) Power Amplifier 
for Motor Car Controls. 

N-9 (2,095,922) Directional Con- 
trol Signal Switch. 

N-10 (2,095,934) Antenna for 
Automobile Radio Receivers. 

N-11 (2,095,983) Combination 
Horn Button and Timepiece. 

N-12 (2,096,069) Signal. 

N-13 (2,096,158) Automatic Ig- 
nition Controller for Internal Com- 
bustion Engines. 

N-14 (2,096,198) Glow Plug. 

N-15 (2,096,199) Spark Plug. 

N-16 (2,096,200) Glow Plug. 

N-17 (2,096,250) Spark Plug. 

N-18 (2,096,270) Vehicle Lamp. 

N-19 (2,096,294) Automatic Ig- 
nition Timer for Internal Combus- 
tion Engines. 

N-20 (2,096,378) Starting Sys- 
tem for Automobiles. 

N-21 (2,096,540) Tire Deflation 
Signal. 

N-22 (2,096,664) Electrical Ap- 
paratus. 

N-23 (2,096,777) Safety Head- 
light. 

N-24 (2,096,852) Sienal Switch. 

N-25 (2,097,014) For Control- 
ling Rear Lamp of Motor Vehicles. 

N-26 (2,097,310) Headlamp Test- 
ing Apparatus. 

N-27 (2,097,399) Lighting Ap- 
paratus. 

N-28 (Design 106,445) Automo- 
tive Vehicle Radio Antenna. 


N-29 (Design 106,487) Insulator 
for Automobile Aerial. 

N-30 (Design 106,669) Automo- 
bile Direction Signal. 


(O) Railway 


O-1 (2,094,689) Railway L ght 
Signal. 

O-2 (2,095,044) Railway Traffic 
Control. 

O-3 (2,095,592) Rail Bond Ter- 
minal. 

O-4 (2,095,621) End-to- End 
Communication System for Kail 
way Trains. 

O-5 (2,095,675) Railway Signal- 
ing. 

O-6 (2,095,677) Railway Car. 

O-7 (2,095,680) For Control of 
Highway Crossing Signals. 

O-8 (2,095,682) Railway Traffic 
Control. 

O-9 (2,095,684) Track Circuit 
Apparatus. 

O-10 (2,095,703) Centralized 
Traffic Control for Railroads. 

O-11 (2,095,777) Trolley Wire 
Splicer. 

O-12 (2,095,861) Time Measur 
ing. 

O-13 (2,095,911) Flaw Detector 
Cur. 

O-14 (2,096,043) Vehicle Door 
Control. 

O-15 (2,094,404) Signal. 

O-16 (2,096,433) Railway Ve 
hicle Brake Equipment. 

O-17 (2,096,480) Electropneu 
matic Brake. 

O-18 (2,096,485) Magnetic Track 
Brake. 

O-19 (2,096,486) Magnetic 
Brake. 

0-20 (2,096,493) 
matic Brake. 

O-21 (2,096,505) High Speed 
Train Brake Control. 

O-22 (2,096,579) 
Trolley Duct. 

0-23 (2,096,832) 
Traffic Control. 

O-24 (2,096,930) Railway Traf 
fic Control. 

O-25 (2,096,931) Railway Traf- 
fic Control. 

O-26 (2,096,934) Railway Traf 
fic Control. 

O-27 (2,096,935) Railway Traf 
fic Control. 

0-28 (2,096,936) Automatic 
Train Control. 

O-29 ( 2,096,939) Block Signal 
ing System for Railroads. 

O-30 (2,096,941) Railway Traf 
fic Control. 

O-31 (2,097,202) Railway Traf 
fic Control. 


Electropneu- 


Distribution 


Centralized 


(P) Signaling, Signs, Advertising 


P-1 (2,094,598) Traffic Control. 

P-2 (2,094,659) For Producing 
Animated Shadows. 

P-3 (2,094,733) 
Alarm Selector. 

P-4 (2,094,741) 
Post. 

P-5 (2,094,759) Lighting Sys- 


Automatic 


Traffic Light 


P-6 (2,094,772) Sound Signal. 
P-7 (2,094,825) Fire Alarm. 
P-8 (2,095,087) Fire Alarm. 
P-9 (2,095,158) Motion Sign. 

P-10 (2,095,208) Landing Indi- 
cator for Airports. 

P-11 (2,095,213) Metronome. 

P-12 (2,095,401) Station An 
nouncer. 

P-13 (2,095,456) Suction Clean- 
er Advertising Display. 

P-14 (2,095,531) Indicator. 

P-15 (2,095,558) Illuminated 
ign. 

P-16 (2,095,688) Circuit Control. 

P-17 (2,095,704) Illuminated 
Sign. 

P-18 (2,095,819) Alarm Lock. 

P-19 (2,095,928) Traffic Signal- 
ing Device. 

P-20 (2,095,935) Control Appa- 
ratus. 

P-21 (2,096,096) Vehicle Signal. 

P-22 (2,096,360) Changeable 
Sign. 

P-23 (2,096,498) Mine Signal 
Station. 
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These Blower Wheels will 


\ Improve your product 





OUND engineering backed by broad experience 
is back of every TORRINGTON Blower Wheel. Check these 
points. See for yourself why TORRINGTON Blower Wheels 
have attained a nation-wide reputation for dependability—why 
they have established a new standard of quality. 

@ Smoother, quieter operation @ Rugged, non-rusting, non- 

resonant construction @ Lighter weight, lower starting torque 

@ Less power consumption @ Hand inspected and balanced. 
Write for catalog with ratings for all sizes and data for housing scroll design. 


TORRINGTON MFC.C 


TORRINGTON 
»CONN. U.S.A. 
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. . the trend is to N 
“ANCHOR” 


FLEXIBLE VARNISHED TUBING \ 


@ The popularity with which these 
products are being received is proof 
of their high quality. We have four 
grades available to cover all insula- 
tion requirements. 


Test samples and quotations gladly 
sent on request. / 


\\ ANCHOR WEBBING CO. 


Pawtucket, R. I. 







DECEMBER, 1937 
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Meteor dependability means the 
ability of the motor to provide unfailing service; good 
performance means the ability of the motor to satis- 
factorily and efficiently meet the load requirements 
of its application. Because Wagner motors possess 


these qualities as demonstrated on hundreds-of- 
thousands of motor applications, they have won the 


approval of users everywhere. 


These qualities in Wagner motors are not accidents, 
but are specially built into them . . . built into Wagner 
motors by better design, better materials and better 
methods of manufacture ... Yes, at a slightly higher 
cost to the motor manufacturer but Wagner policy 
forbids any economy which is destined to result in a 
Weigh 


these factors when considering your next motor pur- 


higher cost-per-year service to the motor user. 


chases. Wagner motor bulletins will be sent upon 


request. 


Ly 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis.US.A. 


MOTORS e FANS e TRANSFORMERS e BRAKES 





WRITE FOR CATALOG 


STRUTHERS DUNN, Inc. 


138 N. Juniper St. Philadelphia, Pa. 
Manufacturing Specialists of 


ELECTRICAL CONTROL EQUIPMENT 


A TYPE FOR EVERY NEED 


MECHANICAL LATCH-IN ELECTRICAL RESET » MERCURY CONTACT 
* MIDGET + SENSITIVE » POLARIZED « TIMING * OVERLOAD - 
INSTRUMENT CONTROLLED «LAMP CONTROL « CLOSE DIFFERENTIAL 
* TELEPHONE AUXILIARY» POWER OFF «RATCHET TYPE SEQUENCE 








P-24 (2,096,755) For Emitting 


Signals with Varying Signal Char- 


25 (2,096,819) Communication 


6 (2,096,952) Traffic Signal 





27. (2,097,009) Sound Emit 

Apparatus. 

8 (2,097,056) Signal 

) (2,097,122) Animated Dis- 
1 
lay. 
P-3( 3) Animated Lu 
linous 
P-3 ) Moving Dis- 
lay 
P-32 (2,09 0) Signal Light. 
P-33 (2.097.291) Signal Device 
P-34 (2,097.335) Lamp Condi- 


(Q) Recording, Reproduction 


O-1 (2,094,723) Recording 
Sound Photographically. 
O-2 (2,094,735) For Recording 
or Indicating Tmpulses 

Q-3 (2,094,737) Recording and 
Reproduction of Impulses. 
O-4 (2.094.745) Mechanical Svys- 
tem for Re-Recording Sound Film 
O-5 (2,094,847) For Manipula 
tion of Sound Records 


M-6 (2,095,288) Sound Repro 
lucing 

O-7 (2.095.312) Exposure Deter- 
nining Device for Cameras 

QO-8 (2,095,317) Photographic 
Sound Re rdey 

O-9 (2,095,318) Recording Sound 


on Film. 
()-1¢ (2.095.332) Record Shav 


O-11 (2,095,536) Motion Picture 


Projector 
M-12 (2.095.825) Lamp Socket. 
O-13 (2,095,831) Film Driving 
M (2.095.848) Film Driving. 
-15 (2,096,001) Sound Record- 
0-16 (2,096,019) For Reproduc- 
ing a Record. 
0-17 (2,096,920) Making a Rec 
rd 


O-18 (2,096,082) Noiseless Re 


rding 

0-19 (2.096.113) Sound Record- 
ine and Reproducing. 

O-?0 (2.096.149) Sound Record 
ing Device 

O-21 (2,096,445) Electromagnet- 


¢ Talkine Machine 
0-22 (2.096.576) Push-Pull 

Sovnd Recorder. 

Q-23 (2.096,718) Automatic 

Phonograph 

©-24 (2,096,756) Dynamic Mul 


0-25 (2.096. 
duction 

0-26 (2.096.758) Dynamic Mul- 
tiplier with Automatic Tone Filter 
0-27 (2,096,759) Dynamic Mul- 


757) Sound Repro 


0-28 (2.096.760) Tone Control. 


0-29 (2,096,805) Phonograph. 
_ 0-30 (2,096,811) Sound Record- 
in’ 

QO-31 (2,096,856) Photographic 
Lamp 

QO-32 (2.097.141) Photo»rhono- 
granhic Apnaratus 

QO-33 (2.097,288) Automatie 


Phonograph. 


(R) Processing, Plating, Welding 


T 


sin 


A 


(2.094.712) Electroproces- 
g Machine 
2-2 (2,094,784) Resistance Weld- 
ing Electrode. 
R-3 (2,095,295) Resistance Weld- 


R-4 (2,095,995) Chromium Plat- 
ing 

R-5 (2,096,774) Dehydration 
System. 

2-6 (2.097.233) Deposition in 
Pattern Form 

R-7 (2.097.327) Arc Welding. 
R-8 (2,097,377) Welding Ma- 
chine. 

R-9 (2,097,386) Electrode for 
Arc Welding 

R-10 (2,097,410) Welding Cir- 
uit Timer 





LATEST ELECTRICAL PATENTS 





(S) Health and Hygiene 


S-1 (2,095,154) Sterilizer. 

S-2 (2,095,511) Anesthesia Dem- 
onstration Device. 

S-3 (2,095,634) Manipulator. 

S-4 (2,095,651) Process for 
Treating Human Skin. 

S-5 (2,095,678) Therapeutic Ap 
pliance. 

S-6 (2,095,956) Massaging De- 
vice, 

S-7 (2,095,976) Gastro-Traumat- 
ic Magnet. 

S-8 (2,096,128) Electrophysical 
Cabinet. 

S-9 (2,096,312) Permanent Wav- 
ing. 

S-10 (2,096,376) Battery Carry- 
ing Case. 

S-11 (2,096,379) Razor 

S-12 (2,096,539) For Cooling 
Ray Tube Anodes. 

S-13 (2,096,646) Foot Massage 
Appliance. 
5-14 (2,097,002) X-Ray Tube. 
5 


S-1 
S-15 (Design 106,481) Razor. 


(T) Toys, Amusement Devices 


T-1 (2,096,348) Amusement De- 
vice. 
T-2 (2,096,894) Toy Railway. 


(U) Switches, Fuses, Wiring 


evices 


U-1 (2,094,851) Foot-Operated 
Controller. 

U-2 (2,094,954) Connecting Cap. 

U-3 (2,095,121) Heater Plug 
With Rocker Switch. 

U-4 (2,095,174) Switch. 

U-5 (2,095,175) Switch Con- 
struction 

U-6 (2,095,176) Switch Con- 
struction 

U-7. (2,095,177) Switch Con- 
struction. 

U-8 (2,095,178) Push Button 
Snap Switch. 

U-9 (2,095,179) Push Button 
Switch. 

U-10 (2,095,180) Push Button 
Snap Action Switch 


U-11 (2,095,181) Switch. 

U-12 (2,095,185) Ironing Cord 
Holder. 

U-13 (2,095,229) Tamperproof 
Fuse 


U-14 (2,095,254) Shielded Con- 
nector. 

U-15 (2,095,274) Fuse Plug 

U-16 (2,095,301) C+recurtt 
Breaker. 

U-17 (2,095,439) Attachment 
Plug. 

U-18 (2,095,441) Circuit 
Breaker. 

U-19 (2,095,554) Disconnecting 
Switch. 

U-20 (2,095,653) Fixture. 

U-21 (2,095,729) Circuit Inter- 


U-22 (2,095,762) Control Switch, 

U-23 (2,095,796) Switch. 

U-24 (2,095,797) Circuit Inter- 
rupter. 

U-25 (2,095,903) Screw Type 
Fuse 


U-26 (2,095,914) Conduit Out- 


U-27 (2,096,033) Switch 

U-28 (2,096,064) Controller. 

U-29 (2,096,382) Plug. 

U-30 (2,096,386) Switch. 

U-31 (2,096,503) Door Pusher 
and Light Switch. 

U-32 (2,096,580) Fuse Clip. 

U-33 (2,096,582) Heating Unit 
for Sandwich Toasters. 

U-34 (2,096,745) Rotary Switch. 

U-35 (2,096,790) Clamp. 

U-36 (2,096,796) Grounding Set. 

U-37 (2,096,983) Spring Ten- 
sional Fuse Link. 

U-38 (2,097,019) Fuse Switch. 

U-39 = (2,097,057) Connection 
Plug. 

U-40 (2,097,257) Appliance. 

U-41 (2,097,346) Fan Hanger 
Outlet. 

U-42 (2,097,370) Fixture. 
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SMALL MOTORS? 


No. 90. — No. 90 L. 





















For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, ete. 







Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 4” Tool Steel. Outside dia. is 28¢” 
Mounting from Die Cast End. 















We welcome the opportunity of 
quoting on Special Requirements. 


KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 





Sensitive and Ultra-Sensitive Indicating Instruments. 
D.C., Moving Coil . . . A.C. the Repulsion Type. 


Specify Triplett for the finest, most up-to-date instru- 
ments in appearance, performance and economy. 


Triplett instruments are noted for 


Highest Quality 5. Unsurpassed for Rug- 
1. Bar Bridge Construc- gedness and Wearing 
tion. Qualities. 


2. Magnet Pole Pieces Are 


Continuous—Gauged to Low Cost 





Precision Accuracy. 1. Recognized in Industry 
3. Fewer Magnetic Parts for Greatest Value in 
. Greater Initial and Instruments. — : 
Lasting Accuracy. 2. Produced on Quantity 
+ Kole Aasd to Bil Praduvtios Daela. “ Model 326-A Model 326 Model 327 Model 227 
. . . ; > ° : rs types » ‘lude Tw ‘ase (2 ins nts one se)— 
Strains and Unnecessary 3. Manufactured by Highly See raw A+ a ee : ~ er Sine: Eee at ae Cis ae 
Adjustments. Skilled Workers. Type Cases—4”x4%” overall case size; illumination can be supplied for all 
Round without any change in case of instrument, 
jy THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
| 3112 Harmon Avenue, Bluffton, Ohio 
S eis. es If you have 
| Please send me more information on Triplett ; an electrical 
} Models. : cd instrument _ problem, 
j write to TRIPLETT. 
I am also interested in ata Sereeetienienesiaeeen 
1 | 
1 Name. 
j 
: Address.... 
@ City... - Sa State... 


OECEMBER, 1937 


Model 426 
























SOMETHING NEVER 
BEFORE AVAILABLE 


This caption headed a recent ad and inquiries have 
come from every conceivable kind of industry. 


It refers to connectors and plugs showing contacts with 
a new principle so that they are compact, little larger 
than the cables to which they are attached, and in which 
each individual lead is completely insulated. 





No. 504FL No. 504PL 


The above illustrates a typical 4-wire connector. These connectors 
are made in many variations and have practically any number of 
connectors required. 


We not only furnish the connectors but supply them with leads 
attached of all kinds; with overall braiding of cotton, metal, or what- 
ever you may require. 

If you have any connector problems, send them to us. 

If at the present time you are using binding posts and terminal strips 
and would prefer quickly detachable connections in their plece, 
write for more information. 

We have an interesting circular which explains how we can take care 
of special requirements without the usual high tool cost for special 
molds. 

Radio has used over a million of these ALDEN connectors for con- 
necting loud speakers, meters and dial lights, etc. 

Write fully what you have to connect. 

Better still, send the device and state wire required and we will send 
sample mounted with connectors with the wire or cable required. __ 


ALDEN PRODUCTS COMPANY 


_ EM? 
BROCKTON es MASS. 
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zes. Front 
3” and 5” 

























































































BACKGROUND 


Any product to be successful over a 


term of years must have back of it sound- 





ness of design and adequate service. 
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The Leland Electric Company meets 


. x 





rem Ione 





those requirements in fullest measure. 
Therein lies the success of its products 


in the field of small motor manufactur- 


ing throughout the world. 
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Whatever your motor requirements may 


ite Bb 


| be, it will pay you to consider the Leland. 





LATEST ELECTRICAL PATENTS 





U-43 (Design 106,306) Cover for 
Switch Box 

U-44 (Design 106,3 
Switch Box. 


69) Cover for 


(V) Musical Instruments 


V-1 (2,095,707) Reproducing 
Apparatus. 
V-2 (2,096,402) Periodic Switch, 
(W) Telephony 
W-1 (2,094,681) Group Audi 


phone. 
W-2 (2,095,298) 
W-3 (2,095,371) 
W-4 (2,095,373) 
lating Device. 
W-5 (2,095,415) Telephone and 
Printing Telegraph Signal. 


Telephone. 
Modulation 
Sound Trans- 


W-6 (2,095,679) Receiving Ap- 
paratus tor Communication Sys- 
tems. 


Corporate 


A 


Adlake Co., D-12. 

Affiliated Industrial Corp., J-37. 

Aktiengesellschaft, C. Lorenz, Q-21. 

Alco-Gravure, Inc., Q-7. 

Allen-Bradley So., D-8. 

Allen Wales Adding 
Co Tp., 5-33. 

Allis-Chalmers Mfg. Co., D-7, E-17, 
U-18. 

Alpine Electric Corp., U-15. _ 

American Car & Foundry Co., K-4. 


Machine 


American Electric Switch Corp., 
U-43, U-44. 

American Gasaccumulator Co., 
P-24. 


American Instrument Co., D-2 

American Machine & Metals, Inc., 
S-9 

American Steel & Wire Co of 
N. J., B-7, O-3. ; 

American Tel. & Tel. Co., E-33, 
E-61, E-63, E-80, E-82, F-2, 
H-15, W-13. 

American Transformer Co., R-7. 

Anaconda Wire & Cable Co., B-1 
B-2, B-3. 

Apex Electrical Mfg. Co., L-9. 

Associated Electric Labs. Inc., M-1, 
M-3, W-8, W-19. 

Associated Patentees, Inc., L-22. 

Associated Telephone & Telegraph 
Co., W-20. 

Automatic Products Co., D-25. 


B 


Bailey Meter Co., F-7. 


Bell Telephone Labs., Inc., D-22, 


D-23, D-38, E-58, E-59, E-60, 
E-69, E-75, E-78, E-90, F-16, 
G-16, G-18, G-27, P-25, Q-29, 
W-11, W-15, W-17. 
Bendix Aviation Corp., N-6. 
Bendix Radio Corp., E-35, W-4. 
Benjamin Electric Mfg. Co., J-16. 


B:. G: Ei. 
C-10. 

Birdseye Electric Corp., J-18. 

Brady & Co., Geo. W., P-31. 

Brunhoff Mfg. Co., P-17. 

Bryant Heater Co., D-46. 

Budd Mfg. Co., Edward G., R-10. 

~~ Electric Products Co., 


Automotive Mfg. Co., 


‘ 


Carborundum Co., E-26, 

Cheney Bros., E-96. 

Chicago Electric Mfg. Co., U-33. 

Cie Generale de Telegraphie Sans 
Fil, H-17. 

Cincinnati Traction Bldg. Co., O-6, 

Colt’s Patent Fire Arms Mfg. Co., 
F-4. 

Compagnie Generale de Telegraphie 
Sans Fil, G-28. 

Connecticut Telephone & Electric 
Corp., P-33. 

Continental Carbon, Inc., B-15. 


W-7 (2,095,681) Signal Device. 

W-8 (2,095,712) Telephone. 

W-9 (2,095,717) Light Modula- 
tion. 

W-10 (2,095,758) Transmitter. 

W-11 (2,096,046) Support for 
Telephones. 

W-12 (2,096,106) Transmitting 


Pressure Variations Into Electrical 
Variations. 
W-13 (2,096,143) Protective Sys 
tem. 
W-14 
Unit. 
W-15 (2,096,436) 


(2,096,192) Loudspeaker 


Telephone. 


W-16 (2,096,561) Power Ampli- 
her. 

W-17 (2,097,165) Telephone 

W-18 (2,097,384) Device for 


Dialing Plates of Automatic Tele- 
phones. 

W-19 (Design 106,322) Tele 
phone Handset Mounting. 

W-20 (Design 106,457) Com- 
bined Telephone Desk Stand and 
Handset. 
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Crouse-Hinds Co., J-23. 
Cutler-Hammer, D-47, 


D 


Dictograph Products Co., W-1. 
Dunham Co., C. A., E-2. 


Continental Oil Co., F-6. 
I 


duPont de Nemours & Co., E. I., 

B-12. 
E 

Eastman Kodak Co., Q-12, Q-13, 
Q-14. 

Easy Washing Machine Corp., 
L-17. 

Eclipse Aviation Corp., A-2, N-4, 
N-22. 


Edison, Inc., Thomas A., Q-10. 

Electrical Engineers Equipment Co., 
U-27. 

Electric & Musical Industries, Ltd., 
E-94, G-29, H-19, H-26. 

Electric Storage Battery Co., C-7. 

Electric Vacuum Cleaner Co., L-25, 
L-35. 

Electroloy Co., R-2. 

Electrolux Corp., L-20, L-38, L-39, 
L-40, L-41, L-42, L-44. 

Endowment Foundation, E-88. 

Exhibit Supply Co., T-1. 

Express Lift Co., E-70. 

Eureka Vacuum Cleaner Co., L-43. 


F 


Farbenindustrie Aktiangesellschaft, 
ERs Es 


Faries Mfg. Co., J-40. 
G 


Galvin Mfg. Corp., N-10, 
G. B. G. Corp., J-28. 
Gebauer Chemical Co., S-12. 
General Controls Co., I-14. 
General Electric Co., A-7, B-18, 
B-19, B-20, D-19, D-43, E-6, E-7, 


P-20. 


E-8, E-9, E-10, E-11, E-12, E-18, 
E-19, E-20, E-21, E-47, E-48, 
E-49, E-72, E-73, E-74, F-19, 
G-35, H-13, I-12, J-2, J-3, J-5, 
J-7, J-8, J-9, J-10, j-11, J-17, 
J-20, J-35, L-12, L-26. 

General Electric Vapor ‘Lamp Co., 
F-1, J-1. 

General Motors Corp., I-4, K-2, 
K-3, K-9, L-15, N-14, N-15, 
N-16, P-6. 


General Railway Signal Co., D-40, 
0-10, O-23, O-24, O-25, O-26, 
O-27, O-28, 0-29, 0-30. 

Geophysical Research Corp., F-12. 

Gilbert Co., A. C., L-37. 


H 


Hall Lamp Co., C. M., 

Hammond, John Hays, — "Q-24, 
Q-25, O- 26, Q-27, Q-28 

Hatfield Wire & Cable Co. , U-39. 
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HEAL... 


in or around electrical equipment, 






may cause wire failure ... unless 


ROCKBESTOS asbestos insulated 


wires and cables are used. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN, CONN. 


CHICAGO LOS ANGELES 
ST. LOUIS SAN FRANCISCO 


722 NICOLL STREET 


NEW YORK BUFFALO 
PITTSBURGH CLEVELAND 
PORTLAND, ORE. 





A Sa mums 


- Timing Range 
2 Sec. to 20 Min. 


Pat's. Issued & Pend. 





Such specifications are common in modern manufactur- 
ing processes. Engineers know that exact time intervals result 
in uniformity of products and often in large savings of time 
and money. 


The MICROFLEX* Instantaneous Reset Timer is noted 
for its exceptional accuracy. In one type, the HX11, an 
accuracy of 0.1 seconds is guaranteed over the entire timing 
range from 0.2 seconds to 2 minutes. In the HX10 type, 
accuracy is guaranteed within one second over the entire 
timing range. Other types are equally exact. And in addi- 
tion, exact time settings are made easily and conveniently on 
the Vernier-Micrometer dial. 


Write for Bulletin 255 today. 


*Trade Mark Registered 


EAGLE SIGNAL CORP. 


MOLINE, ILLINOIS 
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AUTOMATICALLY SET 


D EP Bp. 


RIVETS AT A TIME! 


@ The manufacturer who approaches riveting 
and assembly problems through Chicago 
automatic setters and Chicago Rivets in- 
variably obtains the 
advantage of lower 
costs. With a com- 
plete line of all types 
of riveters, there is a 
Chicago unit that best 
meets eachindividual 
problem. Send sam- 
ple assembly with in- 

~ quiry for engineering 
Sie 2° production anal- 
ie edhe YSIS. No obligation. 


e CHICAGO RIVET & MCH. CO. 
1848 South S4th Avenue 
Cicero P. O., Chicago, Ilinois 



















<=> Throughout our many years in 
business we have developed insulating 
products covering a wide range of prop- 
erties and costs. They are available in 
sheets, rods and tubes of standard sizes; 
or in fabricated parts to specifications. 


One of these products will probably help 


you solve your insulating problem, im- 


IB 
privZED FIBRE . vy, 


ee 


; 













No, 





FIBRE . MICA8° 
prove performance, or effect manufactur- 
ing economies. The Continental-Dia- 
mond trade mark means more than just 
“Good Insulation”—it’s the symbol for 
quality, performance and dependability 
at ail times. Complete data catalogs are 
available on all Continental-Diamond 


products, and will be sent on request. 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 


NEWARK, DELAWARE 
Represented in Canada by 
DIAMOND STATE FIBRE CO. OF CANADA LIMITED 


Toronto — Montrea! 





Hayes Industries, Inc., L-24, 

Hill & Company, Inc., C. V., J-27. 

Holophane Co., Inc., J-21 

Hoover Co., L-8, P-13. 

Hunter [luminated Car Sign Co., 
P-14 


Hygrade Sylvania Corp., J-24, J-25 


Ihagee Kamerawerk-Steenbergen & 
Co., O-31 
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International Business Machines 


Corp., E-32, M-4, W-2. 


International Standard Electric 
Corp., C-3 
I - 
[nternation-Stacey Corp., H-22 
Interstate Equipment Corp., E-37 
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Jenkins & Adair, Inc., Q-16, Q-I/. 
Tohnson Laboratories, Inc., D-10. 
Jules Press, U-40. 
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Kabushiki Kaisha Hokushin Denki 
Seisakusho, F-15. 

Kalamazoo Stove Co., L-34. 

Kearney, James R. Corp., B-8, 
U-35, U-36. 

Kelvinator Corp., K-1, K-7. 

Kewaskum Aluminum Co., J-30. | 

Kingston Products Corp., U-4, U-5, 
U-6, U-7, U-8, U-9, U-10, U-11. 

Knapp-Monarch Co., I-11, L-16 
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Landers, Frary & Clark, L-13. 
Leeds & Northrup Co., F-10, U-28 
Leviton Mfg. Co., U-30. 

Line Material Co., B-4, U-37. 
Locke Insulator Corp., B-16. 


M 


Machinerieen-en Apparaten Fabrie- 
ken ‘*‘Meaf’’, P-27. 

Marathon Battery Co., C-2. 

Meaker Co., R-1. 

Mergenthaler Linotype Co., E-15, 
E-65. 

Miller, Gumbiner, Sheffrey & Van 
Valkenburgh, L-29. 

Minneapolis-Honeywell Regulator 
Co., E-14, F-11. 

Monitor Controller Co., D-44 

Monowatt Electric Corp., U-3. 
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Nash-Kelvinator Corp., L-4, L-5. 
O-1 









National Pneumatic Co., O-14. 
National Television Corp., H-7. 
Nova Electric Corp., D-33, D-34. 
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Oak Mfg. Co., D-41 
Ohio Brass Co., B-5, B-6. 
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Pass & Seymour, U-41 

Pennsylvania Railroad Co., E-51, 
O-13 

Petroleum Rectifying Co. of Calif., 
R-5 

Philco Radio & Television Corp., 


Philips’ Gloeilampenfabriekan, N 
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Radioaktiengesellschaft D. S. 
Loewe, G-24, G-25, G-26. 
Radio Corp. of Amer., D-42, 
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E-81 
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LATEST ELECTRICAL PATENTS 
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Raytheon Production Corp., G-22, 
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I-8. 
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kKipley Corp., Q-19. 

Rudolph Wurlitzer Mfg. Co., 0-23, 
O-33 
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Samson-United Corp., L-7. 

Scholl Mfg. Co., S-13 

Scovill Mfg. Co., J-31. 

Siemens & Halske Aktiengesell- 
schaft, E-39. 

Siemens-Schuckertwerke \ktienge 
sellschaft, B-17. 

Signal Engineering & Mfg. Co., 
W-7 

Smith Corp., A. O., R-3. 

Societe Anonyme Etablissements 
Ed. Jeager, I*-17 

Societe Anonyme Le Carbone, 

Sola Electric Co., D-9. 

Sparks-Withington Co., U-31 

Square D Co., D-26, D-27, D-28, 
D-29, D-30. 

Standard Oil Development Co., 
E-83. 

Steel Heddle Mfg. Co., E-38 

Stromberg Electric Co., E-50. 

Struthers Dunn, Inc., D-36. 

Submarine Signal Co., F-9. 
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Telefunken Gesellschaft fur Draht- 
lose Telegraphie, A-3, G-2, G-12, 
G-32, G-34; H~6; H-11, -H-i2, 
H-31, W-3. 

Teletype Corp., E-1, W-5. 

Traylor Vibrator Co., E-4. E-5. T-1. 

lrumbull Electric Mfg. Co., B-9. 
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nion Carbide & Carbon Corp., 
E-40. 

Inion County Trust Co., E-89. 
Tnion Switch & Signal Co., A-4, 
D-1, O-1, O-2, Q-5, O-7, O-8, 
0-9, O-12, O-15, O-31, W-6. 
"nited Lens Corp., N-27 

United Research Corp., Q-15, Q-18. 
Utah Radio Products Corp., H-27. 
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Ward Products Corp., N-29 

Warren Telechron Co., D-32. 

Waterbury Clock Co., L-3 

Welsbach Traffic Signal Co., P-32. 

Western Electric Co., M-2. 

Western Union Telegraph Co., 
B-10. 

Westinghouse Air Brake Co., D-24, 
O-16, O-17, O-18, O-19, O-20, 
O-21. 

Westinghouse Electric & Mfg. (¢ 
A-5, A-6, B-11, B-13, D-13, I 
D-16, D-17, D-18, D-35, E 
E-41, E-42, E-43, E-44, E- 
E-67, E-68, G-8, G-9, G-10, } 
H-18, 1-6, 17, 19. Oli. Pst. 
U-16, U-21, U-22, U-23, U-24 
W-10. 

Weston Electrical Instrument Corp., 
E-86. 

Wired Radio, Inc., E 84, FE-85, 

Willard Storage Battery Co., E-62. 
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Yale & Towne Mfg. Co., U-1. 
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WHAT YOU SHOULD KNOW ABOUT 


lighteni cl b 
ALUMINUML.. jor in this issue on page 59 
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for Every 





Purpose 


Just as Alliance engineers developed the tiny motor 
illustrated above for ‘“‘Push-button”’ radio tuning, they 
can design a motor for other specific requirements. 


Alliance miniature motors are available in both reversi- 
ble and unidirectional models, with or without integral 
gear reduction assemblies, and can be mounted in any 
position. Exclusive safety and dependability features 
make Alliance motors the most rugged and efficient of 
their kind. Available for all commercial voltages and 
frequencies. Reversible motors are available for all types 
of switching and control circuits. Each application 
receives the individual attention of our engineering 
department to insure you the most economical and 
dependable unit for your job. 


For additional information wire or write 


ALLIANCE MANUFACTURING CO., Alliance, Ohio 


“PAPERITE ! 


NEW 
WIRE 
For Coils 


AND 
Transformers 


**Paperite”’ is Acme enameled 
wire covered with thin, tough, 
highly abrasion-resisting 
paper—so tightly wound as 
to increase the diameter of 
the wire only 3 mils or less as 
compared to 5 mils with cot- 
ton. This means more cop- 
per in the same space with 
greater heat conduction, 
faster winding speed, and 
increased dielectric strength. 
Write for test sample. 


Acme 








Wire 


PRODUCTS 


COILS—MAGNET WIRE—VARN:SHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 
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PERFORMANCE 


IS CERTAIN 
WHEN YOU SPECIFY G-M PARTS 


Your electrical equipment must per- 
form perfectly or your reputation suf- 
fers. That is why you should use 
G-M electrical parts. Send coupon 
for specifications and prices. 





POINTER TYPE 
D’ARSONVAL GALVANOMETER 





Complete in every detail, this unit 
can be built into your shop or lab- 
oratory test equipment. The assembly comprises a vertical 
magnet attached to the coil compartment with a dust-proof 
scale and pointer enclosure. The scale is inclined at an 
angle of 45° from vertical to allow easy viewing. Less 
susceptible to damage than jewel bearing types, this 
rugged instrument will give you years of service. Get 


specifications. Write for bulletin. 
TYPE E 
D-C RELAY 
* 





You will find this sensitive relay, with its easy marginal 
adjustments, adapted to many uses where the ordinary 
telephone type is impractical. It operates on d.c. and full 
or half wave rectified current. You will find it useful in 
direct current control circuits, in the plate circuit of 
electronic tubes, and in many other types of service re- 
quiring a magnetic relay which operates on a small amount 
of energy. Get complete specifications. Write for bul- 
letin. 


TYPE T 
TWIN LATCH RELAY 


eo 
This unit works well in three-wire 
thermostatic control systems 
where power conservation is im- 
portant or where power interrup- 
tions must not cause false opera- 
tion. Connected mechanically, the 
armature of each relay can be & 
latched or held in its energized 
position by the armature of the 
other so that the proper contacts 
remain open or closed as desired 
when in its deenergized position. 
Get specifications. 


G-M LABORATORIES [NC. 


G-M LABORATORIES, INC. 
DEPT. G, 1731 BELMONT 
CHICAGO, U.S.A. 


BULLETIN WANTED! Send specifications for: 
Relay E Relay T [J 








Galvanometer [] 
Name 
Company 


Address 











CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 





WELDING CARBONS —SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


223 No. Ashland Ave., CHICAGO, ILL. 









ase ha thse 
BALI-AND-SOCKET JOINT 


Bends and flexes without exposing the 
wire... Stands high heat... Unaf- 
fected by oil or moisture... High di- 
electric strength . . . A size for every wire. 
Wire for Sample Card 
STRUTHERS DUNN, INC. 
134 N. Juniper St., Philadelphia, Pa. 


DUNCO =< 


BARE 


are INSULATORS 
SAUEREISEN 


INSA-LUTE 
ADHESIVE CEMENT 


The adhesive of a thousand uses... 
proof oil proof. Resists electricity . 
eat Sticks to metal, 

Try M-gel. . 


SAUEREISEN CEMENTS CO. 


Mfrs. of INSA-LUTE, Technical & Indus trial Cements... Compounds 
32 Sharpsburg St., Pittsburgh, Pa. 






Eras 
Chau 
acid proof, fire 


oe conducts 
ete porcelain, etc. 
. $2.00 


STAR INSULATING BEADS 


aj BALL & SOCKET TYPE 


NINE STOCK SIZES 
Weite for Samples & Prices 
Mode tL VOLAIN 
STAR PORCELAIN 1CO., Trenton, N. J. 


Successful Electronic Controls 
require the use of basic 
engineering facts 


SEE PAGE 50 INSTHIS ISSUE 


Isolantite Inc. 
Sales Office 233 Broadway, New York, N.Y. 


Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 





Overcoming Conventional Limitations in 


ELECTRIC CAMERA DESIGN 


demanded Resourcefulness 


PAGE 44 - THIS ISSUE 


LUBRICATING DEVICES 


to protect 
Built-in Bearing Life 
page 39 


124 











CNet eee aL 


ALLOYS, Aluminum 


Aluminum Co, of America, 2179 Gulf Bldg Pitts- 
burgh, Pa. 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 


“‘Dowmetal.”’ 


ALLOYS, Permanent Magnet. 
nets. 


ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 


See Mag- 


Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

AMMETERS. See Instruments. 

ANODES 

du Pont de Nemours & Co., Inc., E. I., Wilmington, 


Del. *‘Cadalyte,’’ 
Seymour Mfg. Co., 


“*Zin-o-lyte.”’ 
49 Franklin, Seymour, 


ARMORED CABLE Strip 


Conn. 


Acme Steel Co., 2846 Archer Ave., Chicago, II. 
Roebling’s Sons Co., John A., Trenton, N. J. 
ATTENUATORS. See Resistors, Radio 


Control. 


BARRELS, Electroplating 
du Pont de Nemours & Co., Inc., E. L., 
Del. 


BEADS, 


Wilmington, 


Insulating 


Dunn, Inc Struthers, 134 N. Juniper, Philadelphia, 
Pa. ‘‘Fish Spine.’’ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J ‘*Lavolain.”’ 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 


Pittsburgh, Pa 


BEARINGS, Ball and Roller 


Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure, Division General Motors Corp., Bris- 
tol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 
“GreaSeal 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 


delphia, Pa. 


BEARINGS, Oil-less. 
Bushings, Graphite: 
Bushings, Non-Metallic. 


See Bearings and 
Bearings and 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O. 
Randall Graphite Products Corp., Dept. 


1115, 
Lake, Chicago, Tl. 


609 W. 


BEARINGS & BUSHINGS, Non-Metallic 


Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu QOilless Bearings Co., 12 E. Johnson, German- 
town, Philadelphia, Pa 

Richardson Co., Melrose Park (Chicago), Tll. ‘‘Insu- 
rok.”” 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

Wilmington Fibre Specialty Co., Wilmington, Del. 
BELLOWS 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, 


BELTS, Steel Conveying 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 
BERYLLIUM COPPER. See Copper, 
3eryllium. 
BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 
BLOWERS, Armature 


Ideal Commutator Dresser Co., 


1008 Park Ave., 
more, Ill. 


Syca- 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, 
a. a 


Ryerson & Son, Inc., Jos. T., Chicago, I. 


BOXES AND CARTONS 
Gaylord Container Corp., Dept. 401, St. Loufs, Mo. 
Hinde & Dauch Paper Co., 325 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Rolling Mills Inc., 660 Watertown Ave., 
Waterbury, Conn. 

Western Cartridge Co., Dept. 10, E. Alton, Ill. 
BRONZE BARS, Solid & Cored 
Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRUSH SEATERS. 
BRUSHES, Commutator 


See Seaters. 


Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 


land, O. ‘‘Pyramid.’’ 
Ohio Carbon Co., 12508 Berea Rd., 
Superior Carbon Products, Ine., 9115 
Cleveland, O. 


Cleveland, O. 
George Ave., 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 
BUSHINGS, Bronze. See Bearings and 


Bronze. 
BUSHINGS, Ceramic. 


BUSHINGS, Comp. & Fibre. See 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See 
& Bushings, Non-Metallic; 


CABLE, Heavy Duty 
American Steel & Wire Co., Rockefeller Bldg., 

land O. (United States Steel Corp. 
Boston Insulated Wire & Cable Co., 


Bushings, 
See Ceramics. 
Bear- 


Bearings 
Ceramics. 


Cleve- 
Subsidiary. ) 
Dorchester, Mass. 


General Cable Corp., 420 Lexington Ave., New York, 
N. Y. ‘‘Super Service.’’ 
General Elec. Co., Schenectady, N. Y. “Glyptal’’ 


‘*Versatol.’’ 


Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

CABLE, Motor Lead, Asbestos Insulated 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Rockbestos Products Corp., 722 Nicoll, New Haven, 
Conn. 

CADMIUM PLATING 

du Pont de Nemours & Co., E. I., Wilmington, Del. 
“‘Cadalyte.”’ 

CAMBRIC & CANVAS, Varnished. See 


Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. Condensers. 
CASTINGS, Aluminum 


See Tubing, Vulcan- 


See 


Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 


burgh, Pa. 
Dow Chemical Co., 


Dowmetal Division, Midland, Mich. 
‘‘Dowmetal’’ 


(Magnesium Alloy). 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“*‘Dowmetal.’”’ 


CASTINGS, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa, 


CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


Sauereisen Cements Co., 23 Freeport Rd., Pittsburgh, 
Pa. 


Syca- 


CEMENT, Liquid Porcelain 

— Cements Co., 23 Freeport Rd., Pittsburgh, 

Pa. 

CERAMICS. Bushings, Washers, Special 
Shapes. 

Electronic Mechanics, 
i 4 


Inc., 201 E, 12th, New York, 


Isolantite, Inc., 233 Broadway, New York, N. Y. 
Sauereisen Cements Co., 23 Freeport Rd., Pittsburgh, 
> 


Pa, 
Stupakoff Laboratories, 


Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 
CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 
Allen-Bradley Co., 1309 S. First, Milwaukee, 


Wis. 
Arrow-Hart & Hegeman Elec. Co., 


Hartford, Conn. 
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Spots High Intensity Light | 
Directly on Working Area 















UNI-FOCAL 
LIGHTING UNIT 


Reflecting light rays into a converging beam, the Fostoria Uni-Focal 
unit provides a degree of light intensity exceeding that of any other 
small reflector It is ideal for use where highly accurate seeing is 
required over a small working area. The Fostoria Supporting Arm 
permits instant adjustment of the light exactly as wanted. Write for 
catalog of Fostoria Localites in various types engineered for specific 
lighting requirements. 


THE FOSTORIA PRESSED STEEL CORP. 


FOSTORIA, OHIO 


GRAY PORCELAIN 














Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


ED PC ter aw tin 
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in Resilient- Mounted 
Qver-Drive 
Belt-Tightening Motors 






CLOWEA PuLiey 
Motor is resili- 
ent-mounted 
above and at 
right of center. 


When load in- 
creases, motor 
moves in direc- 


Viewing pulley end— tion of arrow. 


load at left of motor. 

@ These new Ohio Motors fulfill a great need for belt- 
tightening motors for blowers and other appliances 
employing over-drive belts. No springs or weights 
are required. The motor is suspended off-center in its 
mounting and its weight supplies the initial belt tension. 
The belt tightening effect is increased by the repelling 
force of the rotor in opposing the stator, taking up 
more than one inch stretch in the belt. This feature 
insures correct belt tension at all times and eliminates 
expensive service calls on this account. 


Streamline design contributes to the appearance of the 
appliance it powers. A built-in thermal and overload 
cut-out is optional. Made also for under-drive belts. 


Send for literature describing these new motors 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave., Cleveland, O. 









Universal Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 


229 Chapman St., Providence, R. I. 


CONDENSERS 


i Power Factor Correctors. 
os Capacitor Motor Types. 














WAX & 
OIL TYPE 
PAPER 





Radio and Electrical Types in 
all designs. 


.0001 Mfd. to 500 KVA up 
to 6600 V. AC—25000 V. 
DC. 


JOHN E. FAST & CO. 


3121 NO. CRAWFORD AVE.,CHICAGO 





PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditiening, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
w-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 










Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 
MAGNATROL VALVE 


CORPORATION 
56 Beekman St., New York 














A&A COILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


ES Ee 


evertuas1t1 16 
Ask for details on Type I-A. Check’ on 
low cost, durability, no servicing, visibil- 
ity. 5%’ to 244" bore. 

LOVEJOY FLEXIBLE COUPLING CO. 
5020 West Lake St. Chicago, |!!. 
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General Electric Co., eS. 
34 South, Mt. Vernon, N. Y. 
& Mfg. Co., 7-N, E. Pittsburgh, 


Schenectady, 
Ward Leonard Elec. Co., 


Westinghouse Elec, 
Pa, ‘De-ion.”’ 


CLIPS AND MOUNTINGS, Fuse 

Jefferson Electric Co., Bellwood, Ill. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


Waterbury Button Co Washington Ave., Waterbury, 
Conn, 

CLOTH, Insulating 

Acme Wire Ci New Haven, Conn. 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 


“*Irv-O-Slot.’’ 
Mica Insulator Co., 200 Varick, New 
‘‘Armatite,’’ ‘‘Micanite,’’ ‘‘Empire.’’ 


York, N. Y. 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

COIL (Coils) 
Armature and Field See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Radio Frequency. See Coils, Radio Frequency. 
Resistance. See Units and Elements. 
Solenoid. See Coils 
Winders. See Winding Machines, Coil. 

COILS 

Acme Wire Ci New Haven, Conn 

American Automatic Electric Sales Co., 1019 W. Van 
Buren, Chicago, Il. 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

Coils, Ine 229 Chapman, Providence, R. I. 

Davis & Co., Inec., Dean W 547 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N..J 


General Electric Co., 
Roebling’s Sons Co., 


Schenectady, N. Y. 
John A., Trenton, N. J. 


COILS, Radio Frequency 
Electronic Mechanics, Inc., 201 E., 
N.Y 


12th, New York, 


COMMUTATOR STONES & GRINDERS. 











(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

COMMUTATORS 

Homer Commutator Corp 4750 Hough Ave., Cleve 
land, O. 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

B. L. Elec. Mfg. Cc Dept. A., St. Louis, Mo. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. 
Plainfield, N. J 

Dumont Ele Co., Inc., 514 Broadway, New York, 
N. ¥ 

Fast & ¢ Jol E., 3121 N. Crawford Ave., Chicago, 
I] 

General Electric C Schenectady, N. Y. 


. 


CONDENSERS, Fixed 


Acme Wire ¢ New Haven, Conn 

Aerovox Corp 70 Washington, Brooklyn, N. Y. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. 
Plainfield, N. J 

Fast & Co., John E., 3121 N. Crawford Ave., Chicago, 
tll 

Muter Cy 1255 S. Michigan Ave., Chicago, Il. 

CONNECTORS, Wire 

Alden Products Co., Dept. EMT7. Brockton, Mass. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more 111 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
CONTACTORS, Magnetic. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 


See Relays. 


Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Il 
National Carbon Co., Inc., Carbon Sales Div., Cleve- 


land, O 
Ohio Carbon Co., 
Superior Carbon 
Cleveland, O. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
— Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. 
General Electric Co., Schenectady, N. Y. 


12508 Berea Rd., 
Products, Inc., 


Cleveland, O. 
9115 George Ave., 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tl. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N. ¥. 

Weston Elec Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS and Valves, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (a Div. of Minneapolis-Honeywell Regulater 
Co.). 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
N.. % 

H-B Instrument Co., Inc., 2531 N. 
phia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Warren Elec. Appliance Co., Warren, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotary. 


erators. 


COPPER, Beryllium 


Beryllium Corp. of Pennsylvania, 


COPPER, Oxygen-Free 
U. S. Metals Refining Co., Oxygen Free Copper Dept., 


Broad, Philadel- 


See Motor Gen- 


Reading, Pa. 


420 Lexington Ave., New York, N. Y 

CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Wire, Insulated.) 


American Enameled 
Mich. 

American Steel & Wire Co., 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I11. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Mills, Chicago Heights, Ill. 

Driver-Harris Co., Harrison, N. J. 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
Ms oes 


Magnet Wire Co., Port Huron, 


Rockefeller Bldg., Cleve- 


General Electric Co., Section Y¥-9812, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton,”’ ‘‘Salamander.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 
tockbestos Products Corp., 722 Nicoll, New Haven, 
Conn. 


Roebling’s Sons Co., John A., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORES, Resistor and Resistance Coil 
Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
Isolantite, Inc., 233 Broadway, New York, N. Y. 
Louthan Mfg. Co., East Liverpool, O 


Star Porcelain Co., Trenton, N. J. ‘‘Thermolain,’” 
“*Lavolain.’’ 
Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 


Pittsburgh, Pa. 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


COUNTING DEVICES. 


Electronic; Stroboscopes; 


COUPLINGS, Flexible 
Chicago Rawhide Mfg, Co., 1281 Elston Ave., Chicago, 
Tl 


1111 E. 23rd, 


See Controls, 
Tachometers. 


Cullman Wheel Co., 1328 Altgeld, Chicago, Tl. 


Lovejoy Flexible Coupling Co., 5020 West Lake, Chi- 
cago, Ill. 

CRANES AND HOISTS 

Robbins & Myers, Inc., Springfield, O. 

DECALCOMANIA 

American Decalcomania Co., 4326 Fifth Ave., Chi- 


eago, Ill. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 
Chicago Molded Products Corp., 2144 Walnut, Chicago, 
Ill 


Richardson Co., Melrose Park (Chicago), IU. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
Waterbury Button Co., Washington Ave., Waterbury. 


Conn. 


DRAFTING MATERIALS. 


f See Equip- 
ment, Drafting Room. 


DRAWING MATERIALS. 


| See Materials, 
Drawing. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, III. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O. 


ELECTRICAL SHEETS. 
Steel. 


See _ Sheets,. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., 


Cleve- 
land, O. 


ELECTRONIC CONTROLS. 
trols, Electronic. 


See Con- 


ELECTROPLATING EQUIPMENT 
du_ Pont de Nemours & Co., Inc., E. I., Wilmington, 


ELECTRICAL MANUFACTURING. 





LEAKPROOF 


ENAMELED MAGNET WIRE 


@ This Hudson Wire product has met the most 
rigid requirements of electrical manufacturers 
everywhere. 


Much of its success is due to a new coating method 
that gives a smooth permanently-adherent enamel- 
ling. Mercury-process tests guarantee perfect 
uniformity and great tensile strength assures perfect 
laying even at high winding speeds. Especially 
adaptable for reduction in coil dimensions without 
sacrificing electrical values. We also manufacture 
high grade cotton and silk covered wires, all con- 
structions of Litz wires, and cotton and silk cover- 
ings over enameled coated wires. Our engineer- 
ing and design facilities are at your disposal— 
details and quotations on request. 


/ HUDSON WIRE COMPANY 


Y7) \WINSTED DIVISION 


WINSTED, CONN. 


| 
4 
a 
? 
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The Things Industry For Any Shape 


Dreamed of Yesterday... 
ARE A animes or Design 


industry stamped out by progress and 
modernization. Here at Superior 


REALITY ’ Gevelopmaents ot ‘englaceriag toch 


nique to the production of brushes, 

- D A 7 with the result that the terrific strain of fe) 
O os today’s machinery finds SCP BRUSHES 
physically and electrically able to 


maintain uninterrupted operation. Ba rcel Fy a or 
GRADE Here’s a Recent 


TRADE 


<SCP> Development 


This metal-graphite brush—No. 576 grade—com- 
bines two high melting point alloys. Well adapted 
to plating generators where there is a tendency for 
low melting point metals to deposit from the brush 
on the commutator. Contains 90°. metals. 


Specific Resistance 
(Ohms per inch cube) 
Carrying Capacity 
(Amperes per Sq. Inch) 
Peripheral Speed 
Feet per minute) 


(Scleroscope) 
Strength 

(Lbs. per Sq. Inch) 
Contact Drop 
Coefficient of Friction 
Pressure Recommended 

(Lbs. per Sq. Inch) 


ClhnAeEH | Write 
CAR BON PRODUCTS .INC. rs 
ET me ae ae The Colonial Insulator Co. 


a 7 2 
| Akron, Ohio 


9115 GEORGE AVENUE CLEVELAND, OHIO Chicago Office 915 W. Van Buren St. 
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FIBRE FABRICATION 


FOR ELECTRICAL MANUFACTURERS. 
FIBRE WASHERS, GASKETS 
OR PARTS. 


OUR LONG EXPERIENCE IN FIBRE FABRI- 
CATION, PLUS OUR EQUIPMENT AND LOW 
OVERHEAD INSURE LOW QUOTATIONS 
AND PRODUCTION ECONOMY FOR YOU. 
Your Inquiry Solicited 


PENN FIBRE & SPECIALTY CO. 


912 S. FRONT STREET PHILA., PA. 





For further information concerning products 


listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 142 and 143 








See Page 95 for Important 


NEW PUBLICATIONS 


Opportunities for the alert user of 
Materials, Finishes, Equipment 
and Parts to keep well-informed. 


(Strand SERVICE 


Flexible Shafts and Machines 
Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 








QUALITY 





METALAYER 


the sprayed molten metal coating pro- 
cess that builds up worn surfaces of 
shafts or bearings by depositing any 
ferrous or non-ferrous metal with mi- 
crometer accuracy. Sendfor full details. 


METALS COATING COMPANY OF AMERICA 
495-497 No. Third St., _PHILADELPHIA, PA. 













REFER TO 
MOTOR SPECIFICATIONS 











TTELFUSE 


Hi-VOLT, LITTELFUSES tor transmitters, 1,000 
000 and 10,000 voit ranges, 1/16 amp. up. 
TRUMENT LITTELFUSES for meters, 
ON VOLTAGE FUSES and Indicators. 
CRAFT. AUTO and RADIO FUSES, FUSE MOUNT- 
S, ETC. Write for Catalog. 





etc. ; 


1/200 amp. up. 


ITTELFUSE LABS. 4252 Lincoln Ave., Chicago, Il. _ 





NORTON INSTRUMENTS 


Engineered 





= <x 
Sa “DRAWN 
AMMETERS - VOLTMETERS 


Relsable for nearly half a century 


NORTON ELECTRICAL INSTRUMENT CO 
93 Hillard Street N 


lo Give CHERND: 
Years of : 
Accurate 


Service 


chester, Conn 






See the 


BEST DESIGN of the MONTH 
in this issue on 


PAGE 48 
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ENAMELING MACHINES. See Machines, 
Enameling. 


ENAMELS. See Finishes. 

ENGINES, Diesel 

Fairbanks, Morse & Co., 900 S. Wabash Ave., Chi- 
cago, Ill. 

EQUIPMENT, Chemical & Special Pro- 

cess. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 


Bruning Co., Inc., Chas., 102 Reade, New York, N. Y. 

ESCUTCHEONS 

American Emblem Co., Inc., Box No. 116R, Utica, 
ae 

EXTRACTORS, Oil 

Barrett Co., Leon J., Box 378, Worcester, Mass. 

EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

FANS 

Torrington Mfg. Co., Torrington, Conn, 

FELT 

Felters Co., Inc., 210 South, Dept. EM, Boston, Maas. 

Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 

FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ee 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 

Products; see also Tubing, Vulcanized Fibre. 


Brandywine Fibre 1402 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. 
ite,”’ ‘“‘Vulcoid.’’ 

Franklin Fibre-Lamitex Corp., 
ton, Del. 

Insulation Manufacturers 
Blvd., Chicago, Il. 
Lincoln Fibre & Specialty Co 
National Vulcanized Fibre 
**Peerless,’’ ‘‘Vul-Cot.’’ 
Penn Fibre & Sperialty Co., 
phia, Pa (Gaskets 
Simplex Mfg. Co., 

ers.) 
Taylor Fibre Co., 


Products Co., Wiil- 
“*Cod- 


Wilming- 


Walnut, 


190 E. 12th, 


Corp., 565 W. Washington 
Newport, Del. 
Co., Wilmington, Del. 
912 S. Front, Philadel- 
& Washers.) 
Auburn, N, Y. (Gaskets & Wash- 


Norristown, Pa. 


Wilmington Fibre Specialty Co., Wilmington, Del. 
*‘Fyberoid,’’ ‘“Ohmoid.’’ 

FIBRE, Phenol. See Plastics. 

FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa 

Maas & Waldstein Co., Newark, N. J 

Roxalin Flexible Lacquer Co., Inc., Box 5711, Eliza- 
beth, N. J 

Sherwin-Williams Co., Cleveland, O. 

Walker Co., H. V., Elizabeth, N. J. 

FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft. 
FUSES, Enclosed 
General Electric Co., 

Merchandise Dept., 


Section Q-8912, 
Bridgeport, Conn. 


Appliance and 


Jefferson Elec. Co., Bellwood, Il. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Il 

FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Til (Surge Protectors.) 

Sundt Engineering Co., 4252 Lincoln Ave., Chieago, 
Tl 

GASKETS. See Fibre, Vulcanized. 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2635 W. Canton, Chicago, Ill. 


GEARS AND PINIONS, Non-Metallic 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
I j 

Continental- Diamond 


Fibre Co., Newark, Del. 
Franklin 


Fibre-Lamitex Corp., 190 E. 12th, Wilming- 


on, Del. 


Inc., 2635 W. Canton. 
Co., Schenectady, N. Y. 
l ‘‘Textoil,’” ‘“Textolite.’’ 
Yuleanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ml. 
Tavlor Fibre Co., Norristown, Pa. 
ton Fibre Specialty Co., 
Ohmoid.”’ 


Chicago, Ill. 


Wilmington, Del., 


GEAR STOCK, Laminated. 
Pinions, Non-Metallic. 


See Gears & 


GENERATORS. 


See Plating Generators; 
also 


Motor-Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
& Bushings, Graphite. 


See Bearings 


GUNS, Metal Spraying 
Metals Coating Co. of America, 
delphia, Pa. 


HAMMERS, Rawhide. 


495 N. Third, Phila- 


See Mallets. 


HANGERS, Ball and Roller Bearing 


S. K. F, Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 
HEATING ELEMENTS. See Units and 


Elements, Resistance Heating. 


INSTRUMENTS, 
meter 

Burton- Rogers Co., 755 Boylston, Boston, Mass. 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 401 N. Broad, Phila., Pa. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Readrite Meter Works, 1131 College Drive, Bluffton, 0. 

Triplett Elecl. Instrument Co., 3112 Harmon Ave., 
Bluffton, O. 

— Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
a. 


Ammeter - Voit - Ohm- 


INSTRUMENTS, Laboratory Standard 
American Transformer Co., 177 Emmett, Newark, N. J. 
General Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tl. 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn. 


Sticht & Co., Herman H., 


Dept. 
New York, N. Y 


E.M., 27 Park Place, 


Triplett Elecl. Instrument Co., 3112 Harmon Ave., 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Pocket 


Burton-Rogers Co., 755 Boylston, Boston, Mass. 


H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Norton Elecl, Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J, 


INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 

Burton-Rogers Co., 

Clough-Brengle Co., 


177 Emmett, Newark, N. J. 
755 Boylston, Boston, Mass. 

2813-H W. 19th, Chicago, Il. 
(Oscillographs. ) 


General Electric Co., Schenectady. N Y¥ 
General Radio Co., 30 State, Cambridge, Mass. 


(Os- 
cillographs.) 


H-B Instrument Co., Inc., 2531 N. Broad, Philedel- 
phia, Pa. 

Norton Elec], Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Triplett Elecl. Instrument Co., 3111 Harmon Ave., 
Bluffton, O. 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 

oO. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Weston Elecl. Instrument 


Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


‘‘Tiluminometer,’’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 


General Radio Co., 30 State, Cambridge, 

Shallcross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


Mass. 


INSTRUMENTS, Speed 
Tachometers. 


Indicating. See 


INSULATION (insulating) (Insulators) 


Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition, See Plastics. 

Compounds, See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Ceramics. 

Mica. See Mica, 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. 

Wax. 


See Varnish, Insulating. 
See Wax and Compounds. 


IRONS, Soldering 


General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O, 
Trent Co., Harold E., 619 N. 54th, Philadelphis, Pa. 


KNOBS & DIALS, Radio and Instrument 

Kurz-Kasch, Inc., Dayton, O. 

Waterbury Button Co., Washington Ave., 
nn, 


Waterbury, 
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“THE HOLTZER-CABOT ELE 
125 AMORY STREET, BOSTO 


Motor Speiali 


THE SENSITIVE RELAY 


14 Milliwatts for positive 
operation. 


In a class of its own. ADJUST- ~ 
ABLE. DROP OUT from 50 

to 85% of pull. CONTACTS 

fine silver, rated to carry 114 

Amps. 110V. AC. Can be 
supplied in operating range 

from 25 Amps. down to 14 
Milliampere. 


KURMAN ELECTRI 


239 LAFAYETTE ST., NE 


s A NEW 
COUNTER 
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THE 4K RELAY 


A_ small, rugged, powerful unit. 
CONTACTS double break, coin 
silver, wide break rated to carry 
15 Amps. AC 110V.—10 Amps. 
DC. 110V Coil Range from .01V 
to 220V. AC.—.01V to 110V. 
DC. 5 Watts for positive operation. 


ao eee 


mee elo oe Mae 


Electrically of mechanically 
operated with predetermined, 
nal and intermediate stops of 
from 10 to 100,000 and with 
manual, electrical or mechanical 
re-set. We invite your inquiries. 















STRIP 


Yt your product uses HEAT, 
improve #44 APPEARANCE 








HEATERS 





SALEABILITY 


Bjpm PERFORMANCE 


Is yours a product for industrial use? 
The correct Chromalox unit will 
give it neat, workmanlike appear- 
ance, the salesmaking prestige due 
to the use of a heating unit of known 
excellence, and the eminently satis- 
factory, long-term performance 
which has come to be expected of 
these hardy and popular units. 

Is your product an appliance for 
domestic use? Chromalox heating 
units will give it consumer accept- 
ance, based on the gratifying experi- 
ence of thousands in the use of 
Chromalox-equipped electric ranges, 
water heaters, air heaters, and other 
appliances. ‘‘Heated by a Chroma- 
lox unit’ are magic words in pulling 
orders. 

The seasoned experience of a 
versatile and accomplished engineer- 
ing staff will help you in working out 
the electric heat application best for 
your product. This service carries 
no obligation and is as gladly offered 
for a single unit of equipment as for 
a problen involving volume produc- 
tion. All we require is a blue print 
or sketch of the product, and essen- 
tial description of requirements and 
conditions. This cooperation has 
aided hundreds of manufacturers. 
It can help you. 


The photos at the left show a very 
few of the many standard units in 
the full Chromalox line. The Chro- 
malox Book of Electric Heat covers 
the complete story, together with 
much valuable data on electric heat 
application. Many engineers use it 
as a handbook. The coupon with 
your letterhead brings it by return 
mail. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 


Send me the CHROMALOX; BOOK OFJELECTRIC HEAT. 


I Weick: cortical 


























SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


ey ME sie CLS 
In all OTT up to 250 
Pai ml tit se cela ment re tire 


HERZOG\— 
SSR LAMP WORKS, Inc. 


Established 1911 


LONG ISLAND CITY 




































































NEW YORK 


INSULATION 


o Complete Service 
eEERCay 


a 


Macallen Mica Products 
Dolph’s Insulating Varnishes 
Vartex Varnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All Other Insulation Products 


a 





Wsoreio™ 
Send for New Catalog 


INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg. 
CHICAGO, ILL CLEVELAND, O. 


aay 97 a" 


e 35 YEARS experience assures 
highest quality and dependability 


. A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 


MU UR se ae 


1111 East 23rd Street Erte i 








SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO.,, B:ttl: Creek, Mich. 
Bull 


¢ & SOLDERING LUGS 








CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Seeeting —Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 





WHERE TO GET 


CONTROL DEVICES 


FOR DESIGNED-IN USE 
PAGE 90 








A complete review of all new 


ELECTRICAL PATENTS 
begins on page 110 





@ Let us figure on using Mycalex, 
the Superior Insulator, in your prod- 
uct. Non-warping, acid prooft—low 
temperature coefficient — non-hy- 


groscopic. 
ELECTRONIC MECHANICS INC. 
Mycalex Fabricators 
New York, N. Y. 


Coils 


Switches 
R.F 
Tube sockets 


201 East 12th St. 









LACQUERS. 
LAMINATED 


See Finishes. 


PLASTICS. See Plastics. 











LAMINATION DIES. See Dies & Molds. 

LAMINATIONS, Magnetic 

Thomas & Skinner Steel Products Co., 1111 E, 23ré 
Indianapolis, Ind. 

LAMPS, Miniature 

Eastern Lamp Co., 782 S. 18th, Newark, N. J. 

Herzog Miniature Lamp Works Inc., Long Island 
City, NN. F 

LAVA. See Ceramics. 

LIGHTING UNITS, Localized 

Fostoria Pressed eel Corp., Fostoria, O. ‘‘Localite.’’ 

LIGHTS, Pilot or Indicator 

General Elec, Vapor Lamp Co., 887 Adams, Hoboken, 
N. J 

Herzog Miniature Lamp Works, Inc Long Island 
Cus, =. = 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Sundt Engineering C¢ 4252 Lincoln Ave., Chicago, 
Ill. (Pilot & Ded-Fuse’’ Indicators. ) 

LIMIT SWITCHES. See ‘‘Where to Get 
Control Devices for Designed-in Use”, 
elsewhere in this issue. 

LUGS, Copper 

Burndy Engineering Co Inc., 459 E, 133rd, New 
York S Ee 

General ( a. os 

Ideal Commu Dresser Co., 1008 Park Ave., Syca- 
more 

Iisco Copper Tube & Products Co., Inc., Dept. E.M., 
5629 Madison Rd., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
= i, 

Sherman Mfg. C« H. B., Battle Creek, Mich 

MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 

MACHINERY, Impregnating 

Barrett Co., Leon J., Box 378, Worcester, Mass, 

MACHINERY, Metal Coating 

Metals Coating Co. of America, 495 N. Third, Phila- 
delphia, Pa 

MACHINES, Enameling 

Barrett Co., Leon J., Box 378, Worcester, Mass. 

MACHINES, Flexible Shaft 

Haskins Co., R. G 4657 W. Fulton, Chicago, Il. 

Strand & Co., N. A., 5001 N. Lincoln, Chicago, Ill. 

MACHINES, Polishing & Buffing 

Packer Machine Co., Meriden, Conn, 

MACHINES, Print Developing 

truning Co., Inc., Chas., 102 Reade, New York N. Y., 


MACHINES, Riveting 


Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O., Chicago, Ill, 

MACHINES, Screw-Driving (Power) 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 
MACHINES, Tapping 

Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


MACHINES, Washing 


For Washing Small Parts) 
sarrett Co Leon J., Box 378, Worcester, Mass. 
MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium. 


MAGNETS, Lifting 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 


Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conn. Nipermag.’”’ 

Simonds Saw & Steel Co Lockport, N. Y. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind, 

MALLETS, Rawhide 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Il 


MATERIALS, Drawing 


Bruning Co., Inc., Chas., 102 Reade, New York, N. Y. 
MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. 
Ladles. 


See Pots & 


METALS, Pre-finished 


American Nickeloid Co., 12 Second, Peru, Ill. 
Nickeloid **Tint-Metal.’’ 

METAL, Thermostatic 

Baker & Ci Inc., 54 Austin, Newark, N. J. 

Callite Products Div., Fisler Elec. Corp., 547 39th, 
Union City, N. J 

Chace C W. M., 1608 Beard Ave., Detroit, Mich. 


General Plate Co., Div. of Metals and Controls Corp., 


30 Forest, Attleboro, Mass. ; 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 

METERS. See Instruments. 

MICA 

Brand & Co., Wm., 268 Fourth Ave., New York 
i Ae? 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica 
bond.’’ 

General Electric Co., Section M-619, Insulating Ma 
terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y 


**Micanite,’’ ‘‘Micoid.’’ 


New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

MOLDER INSULATION. See Plastics. 

MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J 

Fansteel Metallurgical Corp., North Chicago, Ill. 


MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTOR DRIVE UNITS. 
Machine Tool. 


MOTOR-GENERATORS 


See Drives, 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve 
land, O. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

MOTOR STARTERS. See ‘‘Where to Get 
Control Devices for Designed-in Use,” 
elsewhere in this issue. 

MOTORIZED SPEED REDUCERS. See 
“Motor Specifications for Designed-in 


Power Applications,’’ elsewhere in this 
issue. 
MOTORS 
(See also ‘‘Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 
Alliance Mfg. Co., Alliance, O. 
(Also Radio Tuning Motors.) 
Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 


Barber-Colman Co., Rockford, III. 
Bodine Elec. Co., 2256 W. Ohio, 
Brown Instrument Co., 4466 Wayne Ave., 

Pa. (a Division of ‘Minneapolis Honeywell 


Chicago, Ill. 
Philadelphia, 
Regulator 


6. 3. 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 

Deleo Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. (Also Radio Tuning Motors.) 

Deleo Products Division, General Motors Corp., Day- 
ton, O 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 107-M, Racine, Wis. 

Electric Motor Corp., Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 


Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, 
Ii) 


Schenectady, N. Y. 
Ind. 


General Electric Co., 
Hansen Mfg. Co., Princeton, 
Haydon Mfg. Co., Inc., Waterbury, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, II. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 
Peerless Elec. Co., Warren, O. 

Robbins & Myers, Inc., Springfield, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Smith Corp., F. A., Rochester, N. Y. 
Speedway Mfg. Co., 1828 So. 52nd Ave., 


Cleveland, O. 





Cicero, Il. 





Sundt Engineering Co., 4252 Lincoln Ave., Chicago, 
Til. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 
& M’g. Co., 7-N, E. Pittsburgh, 


Westinghouse Elec. 
Pa. 


NAILS 


Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


NAME PLATES 


American Decalcomania Co., 4326 Fifth Ave., Chicago, 
Ill. 
Inc., Box No. 116R, Utica, 


American Emblem Co., 
ma Re 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, 


**Adnic.” 
Conn 


Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 
Western Cartridge Co., Dept. 10, E. Alton, Ill. 


NUTS, Machine. and 


Screws. 


See Bolts, Nuts 


NUTS, Wing 


Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. Y. 
OHMMETERS. See Instruments. 
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METAL STAMPING 


Q DRAWING 


STAMPING 
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LY 
Ea Brass, Copper & Steel OO” 





SERVICE 


FORMING 
Small Metal Parts \"\3 A 


a“ 
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PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 











HOMER 


Sm, QUALITY COMMUTATORS 






Standard Stock Sizes or 
Built to Specifications. 
Materials—(f the high- 
est quality, closely 
gauged and inspected. 
Accuracy—In design 
and assemblage assures 
smooth running and 
high speed. 
Construction—Scientific 
—rugged—assures even 
wear and long service. 


Send for Catalog 


HOMER COMMUTATOR CORP. 


4750 Hough Ave., Cleveland, O. 








DECEMBER, 1937 





Wilco Inlay and Overlay is available in sheet and 
strip form or we can furnish stamped parts to your 
blueprint specifications, 





Wilco silver steel laminated contacts are made in a 


variety of diameters—we are equipped to do projec- 
tion welding for you—send for special bulletin. 


@ With Wilco laminated contact materials it is possible to 
reduce the amount of precious metal to a minimum. In ad- 
dition to actual savings on contact costs, many manufactur- 
ers have been able to reduce assembly costs. Here’s why. 
With Wilco Inlay and Overlay materials it is possible to de- 
sign specially shaped contacts that become an integral part 
of the contact mechanism—thus reducing parts. Wilco silver 
steel laminated contacts eliminate riveting because they are 
permanently welded to their supporting arm. If you will send 

blueprints and indicate the 
4 quantity, we will be glad 


to furnish a quotation. 







tHe H. A. WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. 
BRANCH OFFICES - CHICAGO, ILL. -. DETROIT, MICH. 
Refiners and Workers of Platinum, Gold 


and Silver - Precious Metal Contacts - 


Wilco Thermometals (Thermostatic Bi-metals) 









cy" ~ 7 . - 

CONTACT POINTS AND 
x ~ % ™ 

THERMOSTATIC METAL 

AKER Contact Points are 

B made with the thought con- 

stantly in mind that, above 

all, contact points must 

function with unvarying reliabil- 

ity. We make them of platinum, 

iridio-platinum, silver and special 

alleys. Baker Non-Rusting Ther- 

mostatic metal is for use where 


contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 64-67 





























THIS 


Classified Index 
FEATURE 


is intended as a facility for 
the reader, providing a quick, 
easy, and reliable reference 
to the sources of materials, 
parts, equipment and finishes 
used in the fabrication of 
finished products. 


Always refer to it. Allso, 
since each company listed 
is an advertiser, consult the 
advertising pages for infor- 
mation and additional data. 
Avail yourself of this and 
other information features of 
each issue because they rep- 
resent helpful factors of our 
publishing service to readers. 


John A. Campbell 


Director, Reader Service 


ELECTRICAL 
MANUFACTURING 


232 Madison Avenue 
NEW YORK, N. Y. 


Ase 





OIL SEALS. See Seals, Oil. 


OILERS 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa, 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ul. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board 
Slot Insulation. 

Brand & Co., Wm., 268 Fourth Ave., New York, 
x. 2 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 
“‘Copaco,’’ ‘‘Darlec,’’ ‘‘Nungra.’’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago. Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co.. 200 Varick, New York, N. Y. 
“‘Armatite,”’ ““Armo,”’ “‘Micanite,’’ “‘Duro,”’ 
““Kaygrey.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Campbellite.”’ “‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre €o., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 


West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 
**Densite.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘‘Fyberoid.”’ 


PAPER & CLOTH, Tracing 


Bruning Co., Inc., Charles, 102 Reade, New York, 
N.Y 


PAPERS, Shipping 
Cromwell Paper Co., 4801 S. Whipple, Chicago, Il. 


PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Staedtler, Inc., J. S., 53 Worth, New York, N. Y. 


PENDANTS, Socket Chain 
Sead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL FIBNE. See Plastics. 
PHENOLIC CUMPOUNDS. See Plastics. 
PHOSPHOR BRONZE 


Driver-Harris Co., Harrison. N. J 

Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia. Pa 

Scovill Mfg. Ce 65 Mill, Waterbury, Conn. 

Seymour Mfg. Cc 49 Franklin, Seymour, Conn. 


Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


Western Cartridge Co., Dept. 10, E. Alton, Tll 


PHOTOELECTRIC CELLS AND TUBES 
y 


General Electrie Cc Schenectady, N 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tll 


United Cinephone Corp., 43-37 33rd, Long Island 
City, N. Y. 

Weston Elecl. Instrument Corp 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball and_ Roller 
Bearing 


S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delIphia, Pa 

PILOT LIGHTS. See Lights, Pilot. 

PINIONS. See Gears & Pinions. 


PINS, Cotter 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic.) 

os Insulator Corp., New Freedom, Pa (Cold 


Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 





Bakelite Corp., 247 Park Ave., New York, N. Y¥ 

Chicago Molded Products Corp., 2144 Walnut, Chi- 
cago, Ill. 

Consolidated Molded Products Corp., Scranton, Pa. 
**Lacanite,’’ ‘‘Arcolite.’’ 

Continental-Diamond Fibre Co., Newark, Del. 
“Dilecto,’’ ‘‘Dilophane.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Electric Co., Section P-8911, Plastics Dept., 
Pittsfield. Mass. ‘‘Textolite,”’ ‘‘Mycalex’’ (‘‘Cetec’’ 
Cold Mold). 


General Plastics, Inc., 1612 Walck Road, North Tona- 
wanda, N. Y¥. ‘‘Durez.’’ 

Gorham Co., Plastics Division, Providence, R. I. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.”’ 

Norton Laboratories, Inc., Lockport, N. Y. 

Resinox Corp., 230 Park Ave., New York, N. Y¥ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford, Pa. ‘‘Micarta.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
Ohmoid.’”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Ill. 

National Carbon Co., Inc., Carbon Sales Division, 
Cleveland, O. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING ANODES. See Anodes. 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve- 
land, O. 

Electric Specialty Co. 213 South, Stamford, Conn. 

Kendrick & Davis Co., Lebanon, N. ; 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Wilson Co., H. A., 105 Chestnut, Newark, N, J. 
**Wilco.’’ 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Diamond Braiding Mills, Chicago Heights, III. 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y¥ 


General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Ge-Flex.”’ 
‘Tell-tale Tap.’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 
tockbestos Products Corp., 722 Nicoll, New Haven, 
Conn. 


PLUGS, Attachment 

Allied Elec. Products Co., Inc., 76 Coit. Irvington, N. J. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special 
Alloys. 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Plate Co., Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass 

Wilson Co., H. A., 105 Chestnut, Newark, N, J. 
“*Wilco.’’ 


PORCELAIN 
Akron Porcelain Co., Akron, O. 
Colonial Insulator Co., Akron, O. ‘‘Porcelex ”’ 


Louthan Mfg. Co., East Liverpool, O **Elemite.”’ 
Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ “‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 


Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa 
Universal Clay Products Co., Sandusky, O 


PORCELAIN ENAMEL 
Porcelain Enamel Institute, Inc., 612 N. Michigan 
Ave., Chicago, Il. 


POTENTIOMETERS. See Resistors, 
Radio Control. 


POTS & LADLES, Melting 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 


Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘Triplex.’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PULLEYS, Steel 

Dayton Rubber Mfg. Co., Dayton, O. 

PUSH BUTTON STATIONS. See 
Switches, Remote Control. 

PYROXYLIN COMPOUNDS. See Plastics. 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


PLATINUM. See Points, Contact. 
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AUTOMATICALLY 
CONTROLLED DC 



















Slip between the spotless sheets on any bed in AC 
Hotel McAlpin. A deep, SOFT mattress soothes 

your weary body to sound slumber, to complete ce ar UL |) FROM 
relaxation. ‘“‘Soft as a feather”’ is really inade- 
quate... should say... . “SOFTER’”’. 


This is but one of the reasons Hotel McAlpin 
retains its reputation year in and year out.. 
for comfort . . . for convenience . . . for fine 
service. 


New 
RAYTHEON 


Automatically 
Controlled 


RECTIFIERS 


John J. Woelfle, Mégr. 
* FEATHER 


HOTEL MCALPIN 


‘“‘The Center of Convenience”’ 
Broadway at 34th St. 


NEW YORK 


ROOMS with BATH from 
"ae cea a $450 twin 


E.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 


ELECTRIC MOTOR CORP... Racine, Wis. 


Fully automatic 
and instantan- 
eous Operation. 






















Less than 4% change in output voltage 
from no load to full load and/or with— 
+20% line variation. 





VARIOUS ARRANGEMENTS CAN PROVIDE: 


Constant potential or constant current independent of load 
resistance e Automatic control from small external voltage 
e Manual control for continuous variation of output voltage 
by means of a small rheostat. Selected value then automati- 
cally maintained e Ripple suppression as low as 1/1000% 
e Operation from single or polyphase source @ Power out- 
puts up to 225 volts 45 amperes DC (with tubes now ready 
—higher ratings are being developed.) 


A FEW SUGGESTED APPLICATIONS 


Excitation of measuring apparatus requiring direct current 
e Automatic storage battery charging e Automatic generator 
voltage control e Precisely controlled power for light 
sources, either arc or filament, in photography, spectroscopy 
and photometry. 


RAYTHEON SERVICE 


Raytheon is prepared to design and fabricate controlled 
rectifiers to suit specific customer requirements. A letter 
stating your problem will place our facilities at your disposal. 


Please address Department M 


RAYTHEON 


MANUFACTURING COMPANY 
Electrical Equipment Division 


WALTHAM, MASS. 
















TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 





DECEMBER 1937 


uniform high quality assures better, 
both time and material. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 









for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Nade ve PET 
Nye ee 


STRUTHERS DUNN, Ine. 
138 N. Juniper Street 
Philadelphia, Pa. 


LOWER COSTS 





come with the use of Gardiner Rosin Core Solder. Its 


faster work, saving 


Due to modern production methods Gardiner Solder 


sells for less than even ordinary solders. 


Also made in Acid-Core and specials in various alloys, 


core sizes and gauges. 


EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 





4818 SO. CAMPBELL AVE., CHICAGO, 


iLL. 





NATIONAL * 


RHEOSTATS 


Ask for Catalog No. § 
National Electric Controller Co. 


5309 Ravenswood Ave.. Chicago, Ul. 





WHEN WRITING .... 

to advertisers, please mention 
ELECTRICAL 

MANUFACTURING 


SCREW MACHINE 


PRODUCT § 
Send us your specifications for an estimate 


LINDEN & COMPANY Inc. 


In Brass or Steel 891! Broad St., Providence, R. 1. 


Read 
REBUILDING SMALL MOTORS 


in this issue 


page 7 





CREW RIVETS 
NUT 


Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket. R. 1. 














RAWHIDE GEARS. See Gears & 
ions, Non-Metallic. 


RECTIFIERS, Current 
BL Electric Mfg. Co., Dept. A, St 










General | ie Cr Sectior — an 
Merchandise Dept Bridgepe 

Raytheon Mfg. ¢ Elecl. quit mer Waltham 
Mass 

Ward Leonard Ele ( 34 South, Mt non, N. ¥ 

Westinghouse E & Mfg. Cc Dept. 7-N, E. Pitts- 
burgh, P 

REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


sy gph teh tig ne 
See a ontrols & Va Temperature; Thermo 


Brown hi strument Co., 4466 Wayne Ave., Philadelphia 
Ia (A Division of Minneapolis-Honeywell Regu 
ator Co 

Dunr In Struthers, 138 N. Juniper, Philadelphia, 
Pa ‘Dunco.’ 

Mercoid Corp 4201 Belmont Ave., Chicago, Il 

WV ator ( Newark, N. J 

REGULATORS, Se 

American Transf er C 177 Emmet, Newark, N. J. 

( 0 State Cambridge Mass 


Cc Inc., 2531 N. Broad, Philadel- 


1008 Park Ave., Syca- 





( El Equipment Div., Waltham 

United Transformer Corp., 72 Spring, New York 
nm. e ~y arriren.’’ 

Ward Levunard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley C 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1019 W. Var 
Buren, Chicag Til **Autelec ‘Strowger."’ 

Arrow-Hart & Hegeman Electric Ce Hartford. Conn 

Brown Instrument C 4466 Wayne Ave., Philade'phia 
P A Divisior f Minneapolis-Honeywell Regu- 

i 

Dunn, I S ers. 138 N. Juniper, Philadelphia 
Pa D Mid Get , 

Eagle S ( Moline, Tl! 

General F ( Schenectady, N. Y¥ 

GM Lat I Dept. ¢ 7 Belmont Ave., 
Ctr ag I 

Guardian Elec Mfg. C 1627 W. Walnut, Chicage 
1 

Hart Mfg. Co. Hartford, Conn “Diamond H.’”’ 

H-B Instrument Co Inc., 2531 N. Broad, Philadel 
phia. Pa 

Kurman Elec. C 241 Lafayette. New York, N. Y 

Mereoid C 4201 Belmont Ave Chicag Tl 

United e Corp., 43-37 33rd, Long Island 
City 

Ward L 7 34 South. Mt. Verron, N. Y¥. 

Westing & Mfg. Co., 7-N, E. Pittsburg 
Pa 

Westor Flecl Instrument C 582 Frelinghuysen 
Ave Newark. N, J 

Wileolator C Newark, N. J 

RESISTORS, Power Circuit 

Allen-Bradley 1309 S. First, Milwaukee, Wis. 

G Electr Co.. Schenectady. N. Y 

Hs rd k, Hindle, In 140 Pennington, Newark. N. J, 

International Resistance Co., 401 N troad, Phila- 


1 Iph ia. Pa 
Onmite Mfg. C 
Ward Leon 


4843 Flournoy 
rd Elec. Co., 


Chicago, TI 
34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 


Attenuator Fixed tesistors Rheostats, Poten‘i- 
ometer 
Aerovox Corp 70 Washington Srooklyn. N. Y 
Allen-Bradley C 1309 S. First, Milwaukee, Wis. 
General Radio ¢ 30 State, Cambridge. Mass 
Hardwick Hindle In 140 Pennington, Newark 
Nu. a 
International Resistance Co. 401 N. Broad, Phila- 
lelphia, Pa 
Muter (C« 1255 S. Michigan Ave., Chicago. Ti 
National  Electri Controller Co 5309 Ravenswood 
A ve Chicago, Tl] 
Ohio Carbon Co., 12508 Berea Rd., Cleveland. O. 
Ohmite Mfe. C 4843 Flournoy, Chicago, I 
Sa'leross Mfg. ( Collingdale, Pa 
Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y. 
RHEOSTATS, Motor Control 
Allen-Bradley Ce 1309 S. First, Milwaukee, Wis 
General Electric Co Schenectady, N. Y. 
General Radio Ce 30 State, Cambridge Mass 


Hardwick, Hindle, In 
National Electric Cx 


140 Pennington, Newark, N. J 
ntroller Co., 5309 Ravenswood 


Ave Chicag Ti 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.’’ 

Westinghot I & Mfg. Co., 7-N, E. Pittsburgh, 
T’a 


RHEOSTATS, oes 
P Nemours & (¢ Inc I Wilmingtor 
De 


RHEOSTATS, Radio. See 
Radio Control. 


Resistors, 


RIVETING MACHINES. 


See Machines, 
Riveting 


RIVETS 

Blake & Johnson Cc Waterville, Conr 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 

Pawtucket Screw Co., 141 Hughes Ave Vawtucket 
R. 1. 

Waterbury Button C« Washington Ave Waterbury, 
Conn. 

RIVETS, Split & Tubular 

Chicago Rivet & Machine Ce 1848 S. 54th Ave., 
Cicero P. O Chicage Il 


R.P.M. COUNTERS. See Tachometers. 


SCREW DRIVING MACHINES. 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


See 


Aluminum Co, of America, 2179 Gulf Bldg., Pitts 
burgh, Pa, 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

slake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., 891 Broad, Providence, R 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 






Progressive Mfg. Co., Torrington, Conn. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SCREWS, Machine 

tlake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, 
2 


Progressive Mfg. Co., 
Scovill Mfg. Co., 65 


Torrington, Conn 
Mill, Waterbury. Conr 


SCREWS, Self-Tapping, Sheet Metal and 


Cap 

Parker-Kalon Corp., Dept. E, 190 Varick, New York 
N ; 

SCREWS, Set 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E, 190 Varick, New York 
Ns & 

SCREWS, Tapping 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave, 
Chicago, Ill. 

SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
i. ae 

SEALS, Oil 

Chicago Rawhide Mfg. Cc 1286 Elston Ave., Chi 
cago, Tl. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, III. 


SEPARATORS, Magnetic 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 

SET SCREWS, Self- ——" 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 


SHADES, Mica 


Cleveland, O 





Mica Insulator Co., 200 Varick, New York, N. Y. 

New England Mica Co., Waltham, Mass. 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron 

American Rolling Mill Co., 2040 Curtis, Middletown, 
0 “‘Armco.”’ 

SHEETS, Steel 

American Rolling Mill Co 2040 Curtis, Middletown 


oO. “Armeo.”’ 


American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, IT. 
Ryerson & Son, Inc., Jos T., Chicago, I!! 
SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, 


> 


R. 1. 
Scovill Mfg. Co., 65 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Handy & Harman, 82 Fulton, 
“‘Sil-Fos.”’ 

Wilson Co., H. A., 105 
““Wileo.’’ 


SLATE 


Portland-Monson Slate Co., 


Mill, Waterbury, Conn, 


New York, N. Y. 


Chestnut, Newark, N. J. 
Portland, Me. 


SLEEVING, Saturated. 
Varnished. 


SLOT INSULATION. 
lating; also Cloth, 


See Tubing, 
See Paper, Insu- 
Insulating. 
SLOTTING MACHINES AND TOOLS 

az 


General Electric Co., Schenectady, N 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, II). 
SOCKETS, Electronic Tube 
Mechanics, Inc., 201 E. 12th, New York, 


Electronic 
a Bh 


ELECTRICAL MANUFACTURING 




















IVIACHINE SCREWS AND NUTS 









STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 


SINCE 1849 


‘i 





DEAN W. Dyas & ‘eer nts for Bulletin 108 
Precision Made Coils for Every Pipes gern, OH MITE 


547 W. FULTON ST. 


PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CoO. 


WATERVILLE, CONN. 








WE PROPOSE 
You DISPOSE 


Make our engineering staf and 
research facilities your own for the pur- 
pose of working out your coil problems. 

Let us prove better operation of 
your equipment can be achieved at no 
increase in cost; in fact, probably at a 
saving. 
















rhe fully-protected Va- 
cuum-impregnated one 
watt non-inductive resistor 
for the many uses where 1% 
1ccuracy is required. Write 


We shall gladly submit detailed 
specifications without obligation. Write. 





MANUFACTURING CO. 
CHICAGO, 15 4343 W. Flournoy Ave., Chicago 





Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25°; or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 

A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 





Pulp Products Department 


Write today for full information 


MISSLIS ee eek CULLMAN WHEEL COMPANY 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Ill. 
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WIRE SPRINGS 


AND SPECIALTIES 


a 


| ALL SIZES 


Ei veaey 1133 
ALL METALS 
“, 


oe US YOUR ens 


CUYAHOGA SPRING CO 


10270 BEREA RD. 


CLEVELAND, OHIO 


H-C Swircres 









For accurate con- 
trol. A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 


Tp 





Mats 
OT TA FORMS 


AEG 


HUNTER PRESSED STEEL CO. 
LANSDALE, PENNA. 








POWREX MERCURY SWITCHES 
For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Waltham, Mass. 


















EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 



























PEAK LOAD 
MERCURY SWITCHES 


Sturdy---Dependable---Reasonable 


Write for Literature 


4 
E. MACHLETT & SON 
222 E. 23rd St. New York, N. Y. 


icici 
VADE of Aluminum 
er copper. Plain 
or stamped as ordered. 
Five styles — widths 
from % to % in. Write 
for free samples & prices. 
NATIONAL BAND | Newport, K 
& TAG CO. | Dept. 9-378 


bei Pe 
TAGS 


marking wires 
cables, etc. 











ELECTRIC HEAT 


From Room te Furnace Fe ll N 
Temperatures. ~maen canna 


" trips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


ow 619 N. 54th St., 
Harold E. Trent Co. philadelphia, Pa. 








SOCKETS, snc 

Arrow- Hi & He in ¥ Ce Hartford, Conn. 

General Ele ( Secti Q-8912, Appliance and 
Merchand Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 


Gardiner Metal (¢ . 4818 S. Campbell Ave., Chicage, 
l 

Ruby Cher ( 60 McDowell, Columbus, O. 

SOLDER, Silver 

General Pla ( Div. of Metals and Controls Corp., 
0 Forest At I Ma 


Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 
Wilson Ce H. A., 105 Chestnut, Newark, N. J. 


eee or 





ix, Salts, I 
G er os i c 4818 S. Car nbe Ave Chicago, 
General Electr Co., Section Q-8912 Appliance and 
Merchandise Dept Bridgeport, Conr 
Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, Solder- 


ing. 
SOLDERING POTS. See Pots and Ladles. 
SPEED INDICATORS. See Tachometers; 


also Strol oscopes. 


SPEED REDUCERS. See “Motor Speci- 
fications for Designed-in Power Appli- 
cations’, elsewhere in this issue. 


SPEED REGU*.ATORS. See Controllers, 
Motor. 


ee Metal 





Metals Coz g Co. of America, 495 N. Third, Phila- 
delphia Pa 

SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

3arnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn. 
Barnes-Gibson- Raymond Div. of Associated Spring 





Corp., 6399 Miller Ave., Detroit, Mich. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
Dunbar Bros. Cc Bristol, Conr 
Gibson Co, Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il 


Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mict 


Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Ce 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


Timms Spring Co., 4000 Taylor, Elyria, O. 


SPROCKETS 
Cullman Wheel Ce 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Emblem Co., Inc., Box No. 116R, Utica 
.¥ 





Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve- 
land, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, P: 

Shakeproof A 
Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 






ck Washer Co., 2533 N. Keeler Ave., 


Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind 
Whitehead Stamping Co., 1675 W. Lafayette Bilvd., 


Detroit, Mich. 


STAMPINGS, Small, Non-metallic 


Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

Lincoln Fibre & Specialty Co., Newport, Del. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre C Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STARTERS, Motor. See Controllers, 
Motor 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 

Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conn ““‘Nipermag.’’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 
STEEL SHEETS, Enameling 


American Rolling Mill Co., 2040 Curtis, Middletown, 


oO. **Armco.’”’ 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Kyerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 
(Strip) ‘‘Superstrip.’’ 


American Rolling Mill Co., 2040 Curtis, Middletown, 
oO. (Strips, Sheets, Plates.) “*Armco.’”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Simonds Saw & Steel Co., Lockport, N. Y¥. 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold 
and Hot Rolled, Galvanized, Colored, Striped.) 
‘Superstrip 

American Rolling Mill Co., 2040 Curtis, Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il 

Thomas Steel Co., Warren, O (Bright Finish, Zine 
Coated, Copper Coated.) ‘““Thomastrip.”’ 


STRAIN RELIEFS, Cord 
Ladd Co., George, 118 Amsterdam Ave Passaic, N. J. 
Clickon.”’ 


STRAPPING, Box 


Acme Steel Co., 2846 Archer Ave., Chicago, Il. 


STRIPPERS, Wire 

Pyramid Products Co., 2309 S. State, Chicago, Tl. 

Wire Stripper Co., 1727 Eastham Ave., E, Cleveland, 
Ohio. 








STROBOSCOPES 
General Radio Co 30 State, Cambridge, Mass. 
‘‘Edgerton,’’ ‘‘Strobotac.’’ 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington, Newark, N. J. 

Brown Instrument Co., 4466 Wayne Ave., Philadel- 
phia, Pa. (A Division of Minneapolis-Honeywel) 
Regulator Co.) 

Durakool, Inc., 1081 N. Main, Elkhart, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Ho- 
boken, N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 

Jefferson Electric Co., Bellwood, Tl. 

Machlett & Son, E., 222 E. 23rd, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Powrex Switch Co., 190 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
nx. 

Muter Co., 1255 S. Michigan Ave., Chicago, Il. 

Shalleross Mfg. Co., Collingdale, Pa. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 
General Electric Co., Dept. 6-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, III. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
General Control Co., Cambridge, Mass. 
General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Heineken Machinery Corp., 95 Liberty, New York, 
N. Y¥. (Sealed Type.) 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


SYNTHETIC RESINS. See Plastics 


TACHOMETERS 

Brown Instrument Co., 4466 Wayne Ave., Philadel- 
phia, Pa. (A Division of Minneapolis-Honeywel) 
Regulator Co.) 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 

Sticht & Co., Herman H., Dept. EM., 27 Park PIl., 
New York, N. Y. 

Veeder-Root, Inc., Hartford, Conn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Dept. 9-326, Newport, Ky. 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Tl. 


TAPE, Cotton, Linen, Silk 

Anchor Webbing Co., Pawtucket, R. I. 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


ELECTRICAL MANUFACTURING 
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DIFFICULT SPECIFICATIONS . ... these per. 


forated grids are an essential part of one type of 
Western Electric telephone hand set, and are 
manufactured of Resinox. 
) Applications such as these demanding mechanical 
>and acoustical uniformity are readily satisfied 
with Resinox materials. 
A wide variety of electrical parts demandingunusual 
properties are molded of Resinox materials. 


oe Send for these new Resinox Catalogs. They will give you 
many unusual ideas on adding eye appeal to your products. 


RESINOX CORPORATION 230 PARK AVE., NEW YORK 


































USE A CRANE 
When A Jack Would 
Do The Job 


You could use a 20 ton crane to lift 
your car to change a tire. But—a 1 
ton jack would do it more efficiently 
—more economically. 


It's common sense to pick the equip- 
ment that fits the job. That's why 
so many electrical, mechanical, and 
design engineers specify Relays by 
Guardian—Big in contact capacity— 
3) Compact in design—Low current 
© drain—Long lived—These units are 
“tops” in efficiency and dependabil- 
ity. There's a size and type ideally 
suited to your specifications. Write 
today for illustrated Catalog M. 


Unit shown is No. 110JAC'Relay 
(or 115 DC). Many other types 
for every application. Also step- 
ping switches, electric counter, 
solenoids, mercury switches, etc. 





When ordering direct, give current, voltage, amperage, contact combination 
and load through contacts. 


GUARDIAN ELECTRIC 


1627 W. WALNUT STREET CHICAGO 





PRESTO?! AND THEY'RE ON! 
FUDD HVA aretess WIRE 
Wits conenecuame 

SKIN WIRES then SCREW ON 


THAT’S ALL! 


o tape—no solder—yet greater conduc- 
tivity than the wires it joins. 


CUTS COSTS—speeds production, reduces 
— es purchase of solder and tape 
materia 


Better Electrically—Stronger Mechanically. 
Unaffected by heat, cold or moisture. Fully 
See teee by Underwriters’ Labora- 
tories. 


Write for samples — Millions in use! 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 


- MICRO 


Solve Your 
Out-of-Ordinary 
Electric Contact 

Problems— 













LET THE 





movement differential 0 0003 


5 Underwriters’ Laboratories listing. ing Z Switch applications. 


MICRO SWITCH 


1 EAST SPRING STREET 


DECEMBER, 1937 


A new _ super-sensitive Micro 
Switch. Operating pressure, 814 
oz.; release pressure, 61 02. ; 


or thermostat, flame and fan con- 
trol in Air Conditioning; in 
metal housings for limit stops in 
1 Heater Loads 1200 watts up to 6C€0 volts. In Machine Tools; for thermostats 
ductive loads, solenoids, relays, ete., A.C in Incubators; for controls in 
2 Operates on 0.0002” to 0.0003" movement Instruments; for stops in Busi- 
(Triple zero)—8% oz. pressure ness Machines; and hundreds of 
3 Can be used in any position—vibration resistant, other uses. Write for specifica- 
4 60 or more snaps per minute tions and recommendations cover- 





CORPORATION 


FREEPORT, ILL., U. S. A, 


pounding in winding— will not break insule- 
tion nor mar or dent parts or finish. Alll sizes 


for “knocking down” and rebuilding, =| 
i 
>» with weighted malleable heads that take re- | 

i 


eA 


a Se ee Wi A a 


Small Spura 


Za et re 


14 to 80 D.P. 


—made to close limits, or 
commercial tolerances, on 
high production. 


Gear Specialties 


a T 


2635 wW. CANTON STREET: CHICAGO 


For 20 years this Company has been known as Mechanical Specialties Mfg. Co 










































FOR GREATER SAFETY AND ACCURACY 


in the Control of Temperatures 
Write for Catalog ‘“C”’ 
STRUTHERS DUNN, INC. 
138 N. Juniper St. 
Philadelphia, Pa. 








ATYPE AND SIZE FOR 
aot O eel ae a 


unco- 
meld ses UE 


Auto matic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 








The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


TIMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 





Varnishes, Lacquers 
and Compounds 


IMPERVIOUS VARNISH C 


O. 

K rs Bidg., Pittsburgh, Pa. 
Teentaal 
Tata ence eens 
awe a Re, va Resto hic ; 

Standard types or engineered to 
YOUR needs 


VER) a0 oth! etter tos 
THERMOSTATS 


110-120V A.C. or D.C. — for low 
amperage Heating Devices. Espe- 








cially recommended for Heating Pads. 
MIDGET THERMOSTAT 


10 Washington Place New York, N. Y. 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE —RECTANGULAR—ROUND 
Write for Samples and Prices 


Paramount Paper Tube Company 
801 Glasgow Ave. Fort Wayne, Indiana 





Lastik Biack Insulating Varnishes 


LASTIK BAKING 

LASTIK AIR-DRYING-SOLVENT BASE 

LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples 


LASTIK PRODUCTS CO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 





BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
* ae Also washers and stampings of any @ 
meta 


Low Prices Quick Service 


Guarantee Specialty Mfg. Co. 
9610 Carn Ave. Cleveland, Ohio 








Insulation Manufacturers Corp 565 W. Washington 
Blvd., Chicag« I) 

Mica Insulator C« 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del 

Insulation Manufactur Corp., 565 W. Washington 
3ivd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 





TAPE, Rubber and Friction 

General Electric Ce Section Q-8912, Appliance and 
Merchandise Dept Bridgeport, Conn ‘*Paragon.”’ 

Insulation Manufacturers Corp., 565 W. Washington 
3ivd Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y 

Westinghouse Elec. & Mfg. Co 7-N, E. Pittsburgh, 
Pa 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn 

General Electric C« Section Q-8912 Appliance and 
Merchandise Dept Bridegport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


$ivd Chicago ll 
Irvington Varnish & Insulator C¢ Irvington, N. J. 


Mica Insulator Cc 200 Varick, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


TAPPING MACHINES. See Machines, 
Tapping. 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N Keeler Ave., 
Chicago, Ill 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
lil (For Fuses 

Patton-MacGuyer Co 17 Virginia Ave., Providence, 
 s 

Sherman Mfg. Co., H. B Battle Creek, Mich. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 


TESTERS, Coil 
See also Instruments 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill 
(Oscillographs. ) 

Sticht & Co., Herman H., Dept. EM., 27 Park P., 


New York, N. Y (Oscillographs. ) 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, 
Ill (Neon 

Weston Elec] Instrument Corp., 582 Frelinghuysen 


Ave., Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Arrow-Hart & Hegeman Elec. Cc Hartford, Conn. 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 

Brown Instrument Co 4466 Wayne Ave., Philadel 
phia, Pa A Division of Minneapolis-Honeywell 
Regulator Co 

Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, 
Pa “*Dunco 

General Electric Co., Schenectady, N. Y. 

Hart Mfg Ce Hartford, Conn “‘Diamond H.”’ 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Mercoid Corp., 4201 selmont Ave., Chicago, Ill. 
“‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 


Midget Thermostats, 10 Washington Pl., New York 
N. ¥ 
Wilcolator Co., Newark, N. J 


TIMING DEVICES 

Eagle Signal Corp., Moline, Il **Microflex.’’ 

General ectric Co., Dept. 6E-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 

Sticht & Herman H., Dept. EM., 27 Park PI., 
New York. N. Y 

Thompson Clock C H. C., Bristol, Conn 








7s 


United Cinephone Corp 43-37 33rd, Long Island 
City; N. 7 
Walser Automatic Timer Co., Graybar Bldg., New 
Tork, MN. ¥ 


TOOLS & JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, 
N. 2 


TRACING PAPER. See Paper & Cloth, 
Tracing. 


TRANSFORMER CORES. See Cores, 
Transformer. 


TRANSFORMERS 
For built-in applications to electrically eperated 
machines, appliances and equipment. 
American Transformer Co., 177 Emmet, Newark, N. 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chi- 
cago, Ill 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn 

General Radio C« 30 State, Cambridge, Mass. 
“Varia 

Jefferson Elec. Co Bellwood, Ill. 

Sola Elec. Co., 2525 Clybourn Ave., Chicago, I. 

United Transformer Corp., 72 Spring, New York, 
N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
Westinghouse Electric & Mfg. Co., 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 801 Glasgow Ave Fort 
Wayne, Ind (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilsco Copper Tube & Products, Inc., Dept EM., 
5629 Madison Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


TUBING, Laminated Phenolic 

Continental-Diamond Fibre Co., Newark, Del “Cel 
lulak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section P-8911, Plastics Dept., 
Pittsfield, Mass ‘“Textolite."’ 

Mica Insulator Co., 200 Varick, New York, N. Y 

National Vulcanized Fibre Co., Wilmington, Del. 
“*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘“‘Insu- 
rok.”’ 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Cu., Micarta Div., Traf- 
ford, Pa ‘‘Micarta.”’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
“‘Ohmoid.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., ‘402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Lincoln Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’”’ ‘‘Ohmoid.’’ 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

Anchor Webbing Co., Pawtucket, R. I. 

Brand & Co., Wm., 268 Fourth Ave., New York, 
N. ¥.... urbe.” 

General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I1l. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Empire.’’ 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.”’ 

Fansteel Metallurgical Corp., North Chicago, Ill 


UNDERCUTTERS, Mica. See Slotting 
Machines & Tools. 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co., Schenectady, N. ; 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Warren Elec. Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh. 
Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Titts- 
burgh, Pa. ‘‘Chromalox.’’ 


UREA COMPOUNDS. See Plastics. 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VALVES. See ‘‘Where to Get Control 
Devices for Designed-in Use,”’ else- 
where in this issue. 


VARNISH, Insulating 
Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J 
“‘Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite."’ 
General Electric Co., Section Q-8912, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘“‘Glyptal.”’ 
Impervious Varnish Co., Koppers Bldg., Pittsburgh 


Pa. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J 
‘“*Harvel.’’ 

Lastik Products Co., Inc., 8070 American Bank Bldg.. 
Pittsburgh, Pa. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
“*Linolac.’’ 

Sherwin-Williams Co.. Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh 
Pa. 


VITREOUS ENAMEL RESISTORS. See 
Resistors, Power Circuit. 


VOLTMETERS. See Instruments. 
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Although ELECTRICAL MANUFAC- 
TURING is edited expressly with your 







Suspension Construction — 





problems and needs in mind, the editors 


Convenience 


always invite your cooperation in making 
suggestions and recommendations with 
regard to the type of articles to be pub- 
lished and the character of the informa- 
tion they should convey. 


Ornamentation 
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BEAD CHAIN® 


The editors are guided, very largely, by 
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sy ae . 4 Sos . ‘ 

38 previously and expressions generally from ‘ 

D4 a 2 , : nS 

3 readers, in planning each year’s editorial ti GOOD LIGHTING EQUIPMENT 

3, 7 ; > a 

= content. We hear from many readers ns 

= aad h ; b lesiri : h | S THE BEAD CHAIN MANUFACTURING CO. 

i during t e year but desiring that t ne 3 vedanta BRIDGEPORT, CONN. 
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3 who has a suggestion—or a criticism ss 

3 to offer. ss 
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EYELETS—Regular and Special 


WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—sStrip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





VOLUME CONTROLS, Radio. 


Radio. 
WASHERS, Felt 


Felters Co., 210 South 


sistors, 


Dept. 


EM., Boston 
Chicag 


Mass. 


Western Felt Works, 4029 Ogden Ave., o, Il 

WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pitt sburg h, Pa. 

Barnes Co., Wallace, Div. of aceaate ted Spring Corp., 
Bristol, Conn, 

Beall Tool Co., East Alton, Ill 

Butcher & Hart Mfg. Co., Toled 0 


Eaton Mfg. Co., Massillon, O 





Ilobbs Mfg. Co., Worcester, Mass 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., ¢ Ph 
Da 

7 Lock W r ( Newark, N. J 

Shakeproof Lock Wa De. 2 N Ix r Ave 
Chicago, 1 

rhompson- Bret ( A W. H Chicago 
Il 

Washburn C« Worcester, Mas 

WASHERS, Metallic 

Guarantee Specialty Mfg. ¢ 1610 Carr Ave Cl 
and, O. 

Hubbard Spring Co., M. D., 690 Central Ave 1 
tiac, Mich 

Whitehead Stampir Co., 1675 W Lafayet B 
Detroit, Mict 

WASHERS, Non-metallic. See Fibre, 
Vulcanized; also Plastics; also Cera- 
mics, 

WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Satu ar 

Finishing; Chatterton’s Compound; Seali Ce 

ment, 

Dolph Co., John C., 168 Emmett, Newark, N. J 
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( eC I ( Section Q-S8912, Api nee nd American Enameled Magnet Wire Co., Port) Huron, 
Mer D Bridgepor ( Mich. 

Mica I ( 200) Varick New York, N. Y¥ American Steel & Wire Co., Rockefeller Bldg., Cleve 
iue ( cr I port R Pittsburgl land, O (United States Steel Corp. Subsidiary.) 
Pa Selden Mfg. Co., 4633 W. Van Buren, Chicago, Ill] 

Colo-rubber aN atto.”” 

Janette Mz. ere Mon Saat int rd Boston Insulated Wire & Cable Co., Dorchester, Mass. 

oe et eal farstare en aw Diamond Braiding Mills, Chicago Heights, Il 

Torrington Mfg. Cc forrin n, Conn Gavitt Mfg. Co., Inc., Dept. K., Brookfield, Mass, 

WINDING MACHINES, Coil General Cable Corp., 420 Lexington Ave., New York, 

Belae Mf ( 14633 W. Van Buren, Chicago, Il ae Enterite,’’ ‘‘Peerless,"” ‘‘“Mid-Rip.’’ 

Ideal Con mitt r Dresser Cc 1008 Park Ave., Syca General Electrie Ce Section Y-9S812 Appliance and 
more, I Merchandise Dept., Bridgeport, Conn. ‘‘GE Flex,’’ 

Universal Winding ¢ P. O. Box 1605, Providence Deltabeston.”’ 

] I I Duo- Mati General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

WIRE. Bare —— Wire & Cable Corp., 710 Main, Holyoke, 
Aluminum, Copper, Phosphor Bronze, Steel, Ir Rockbestos Products Corp., 722 Nicoll, New Haver 

See a Tungsten; ybdenum Conn 

. gg of America, 2179 Gulf Bldg., Pitts Roebling’s Sons Co., John A., Trenton, N. J 
irgi ‘ Rome Cable Corp., 330 Ridge, Rome, N. Y 

—_ in | Magnet Wire Co., Port Huron Winsted Division Hudson Wire Co., Winsted, Cont 

American S & W ( Rockefeller Bidg., Cleve WIRE, Magnet 
and, O United States Steel Corp. Subsidiary Acme Wire Co., New Haven, Conn 

Belden Mfg. ¢ At W. Van Buren, Chicago, II American Enameled Magnet Wire Co., Port Huron 

General Cable Corp 120 Lexington Ave New York Mich “Vega-Chromoxide."’ 

N. ¥ American Steel & Wire Co., Rockefeller Bldg., Cleve 
™ phor Br — tir Co., 2204 Washington Ave land, O (United States Steel Corp. Subsidiary 
ideiphia i ‘ : Belden Mfg. Co 14633 W. Van Buren, Chicago, Il. 

Roebling - ; John A Trentor ; N. J Cotenamel,’’ ‘“‘Celenamel Silkenamel.’’ . 

Rome Cable Cory 0 Ridge Rome N. General Cable Corp., 420 Lexington Ave., New York 

Scovill Mfg. Ce ( Mi Waterbury, Conr N. ¥. 

were eee Clad General Electric Co., Schenectady, N. Y 
i Pr Di Eisler Elec Cor 7 Rockbest« Products Corp 722 Nicoll, New Haver 

I t N 1 Conn 

WIRE, ‘Copperweld Roebling’s Sons Co., John A., Trenton, N. J. 

Callite Products Div., sler Elec. Corp., 547 39tl Rome Cable Corp., 330 Ridge, Rome, N. Y 
Union City, N. J Winsted Division Hudson Wire Co., Winsted, Conn 
Y r ! t orp 1) € € rey ork . 

General Cs Corp., 420 Lexington Ay New Yor! WIRE, Resistance 
: =e soston Insulated Wire & Cable Co., Dorchester, Mass 

WIRE FORMS Driver Co., Wilbur B., Newark, N. J ae. 

American Steel & Wire C¢ Rockefeller Bldg., Cleve Cupron ‘*Fecraloy,’’ ‘‘Hilo,’’ ‘Cobanie 

i, Oo United States é Corp. Subsidiary **Radiocarb **Radioalloy.’’ 
B ( Walla Div. of Associated Spring Corp Driver-Harris Co., Harrison, N J., ‘‘Nichrome,’’ 
Conr “Advance Hytemco,”’ ““Nilvar “Magno 

Cuyahoga Spring ¢ 19270 Berea Rd., Cleveland, O “Comet,’ “Gridnic, Radioohm,”’ ““Ohmax,’ 

Holyoke Wire & Cable Cory 710 Main, Holyoke, Midohm,’’ ‘‘Lohn “Lucert 
Ma Holyoke Wire & Cable Corp 710 Mair Holyoke 

Hubbard Sp ( M. D., 690 Central Ave Pon Mass 
tia Mict Hoskins Mfg. (¢ Detroit, Mic Chromel,’’ ‘‘Co 

Hunter Presse Ss Ce Lansdale, Pa , ‘hromel-Alumel.’’ 

Roeblir Ss ( John A., Trenton, N. J ( 0 Southpe ( Ka 

Ray f ( D of Associate Sp Cory ‘ 

( 
Tir s Sy g ( 1000 T I 0 c 160 F toN York N.Y 
( 6 ron New ork, N. 

WIRE, Insulated é ; 

See a Cable, Heavy Duty; Cord, Flexit Co., Waterbury, Conn (Fuse Metal, 
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AMERTRAN'S NEW TYPE 
“TH" Transtat Regulator pro- 
vides the ideal method for | | U L A TED W IRE 
= voltage in A.C. The Ideal Voltage Control NS ee ee 
circuits. It is a continuously for A. C. Circuils 

: ¢ ol , @ The importance of good insulated wire in electrical manufacture 
variable auto trans ormer offer- cannot be overrated. It's one of the decisive factors in the upward 
ing high efficien "Y, good trend of sales charts and business indexes, today. Well aware of this, 
regulation end “e ibility at Gusignens and cote everywhere we specifying Holyoke, the 

. . = . insulated wire that always ‘comes through’. 

moderate cost A ailable for « If you are one that refuses to gamble with potential sales and profits 
single or three -hase loads } 


; write Holyoke Wire on your memo pad, and underscore itl You'll 
10Kva. and snaller, on 115 , know your product is ‘right’. 


or 230 V line Asbestos Covered Resistance Wire AC—DC Resistance Cords 


Rubber Insulated and other types ® Gutta Percha Insulated and other 
; Cords and Cables for Radio & types free stripping Hook-up 
VTA Pe - Specialty purposes Wires 
Write for mm 


bun Ress emmy Oe, Tenet, wi at 
VOLTAGE REGULATOR o Uewe eathe icrophone Cables, Insulate ntenna 
51-1 Pat. Office Aerial Wires, Fixture Wires and Flexible Cords, Flat 
Tinned Copper Sleeving, Transmission Wires 


AMERICAN TRANSFORMER CO. | HOLYOKE WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 
178 Emmet St. Newark, N. J. 


Backed by 34 Years of Experience 
There are no substitutes for E i d 
Equipment. At the ‘Witteheed ohaet coaden Mercury Tube 


machinery and skilled labor mean less opera- ° 
tion, ~~ service—money saved for you. Sen Switches 


Send 


estimate. 


hitehead your specifications for an ° 
Control Current for 


Catalog on Request 


88 WHITEHEAD STAMPING Co. 


ESTABLISHED 1903 


| 1675 W. Lafayette Blvd. Detroit, Mich. 


These Sterilizers 


RESOURCEFULNESS IN 
ELECTRIC CAMERA DESIGN 


Engineering and appearance design were skillfully Ee —— oe 
blended in the development of - i ee ee 

j p ofa photo engraving A Scanlon-Morris Sterilizer wan eulueeed to: coamnel 
camera. Redesigned for precision performance, this 


the current in sterilizers made by this company, 
new camera assures results with less dependence on because of their dependable performance and high 


the ability and attention of the operator. A case quality of construction. No exposed arc is possible 
citation of the value of this “electrical way” in with this type of relay, nor burned contacts. There 
inproving the value of products i f f field is quality built into all “Diamond H” devices and 

P $ in a variety of fields. that makes them the choice of manufacturers of 
fine products. 


AN ARTICLE IN THIS ISSUE, PAGE 44 | Send for Mercury tube relay bulletin 


The HART MFG. CO. Hartford, Conn. 
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A close-up view 
of silver to 
silver contacts 
Teme ti MALT tae! 
Electric Relay. 











RELAYS 


with generous 
WIPING CONTACTS 


This wiping action constantly maintains the 
bright clean, fine silver to silver contact 
surfaces. This means trouble-free operation. 
Another important feature of Ward Leonard 
Relays is their low power consumption. 
Ward Leonard Relays are made in a wide 
variety of types, sizes and contact arrange- 
ments. Send for the Bulletin describing 


type of relays that interests you. 





Light Duty Relay Intermediate Duty Relay Heavy Duty Relay 
Bulletin 106 Bulletin 81 Bulletin 131 


Sensitive Relays Bulletin 251. Time Delay Relays Bulletin 362. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


—— ee ee ee et ee ee ee 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletins Nos 


Name. 
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Illustrating the Scintilla Aircraft Magneto 


The wide acceptance which Scintilla Aircraft Mag- 
netos enjoy as standard ignition for commercial 
planes, sport planes, and planes of the U.S. Army 
and Navy is convincing proof of their superiority. The 
fact S-W Finishes are standard on Scintilla Aircraft 
Magnetos is convincing testimony of their superior 
quality and results. S-W Primers and Surfacers, and 
Opex Opaque Black Enamel are the finishes. Opex 
Opaque Black (lacquer enamel) is an exceptionally 
durable jet black finish, boasting a natural high gloss, 
and easy rubbing and polishing qualities. For further 
information about this and other S-W “engineered” 
finishes write The Sherwin-Williams Co., Cleveland, 


Ohio and all principal cities. No obligation. 





SHERWIN- 
WILLIAMS 
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PERFECT INSULATIO 
against HEA I like this 


Extensively used for welder’s masks and handles 


WILMINGTON VULCANIZED FIBRE 
dramatically displays its ability to insu- 
late against even the highest temperatures. . . . illus- 
trates the property of heat insulation that, together 
with its properties of insulation against current, 
shock, noise and vibration, makes it the perfect ma- 


terial for thousands of uses in the electrical industry. 


Parts a Uy, >, made from WILMINGTON FIBRE 
possess a// these insulating advantages, are endur- 
ing, attractive—and usually cheaper to fabricate. 


Write for Catalog. 


WILMINGTON FIBRE SPECIALTY COMPANY 


MANUFACTURERS OF GENUINE VULCANIZED. FIBRE 
WILMINGTON, DELAWARE 


—is to use Sta-Warms 


Because wherever a Sta-Warm Electric Wax Heater & 
Pourer is used to handle a compound heating job 
costs are always lower—heating is more accurate— 
production is faster—product results are more 
uniform and better. . . . The features below tell 
why. ... And regardless of what kind of 
compound heating problem you have, a 
Sta-Warm is available in any shape, 
capacity, or heat control specification 
to bring you similar results. 

































































1—Uniform heating sides and bottom—no cold 
spots; no carbonization; no fire hazard. 

2—Accurate thermostatic heat control to suit your 
specifications. 

3—Heated Outlet; no freezing; interchangeable needle 
valve seats for various outlet flows. 

4—Single or dual outlets; application by drops or stream. 

5—Hand or foot operation. 

6—Booster starting switch. 

7—2 qt. to 25 gal. sizes; others to suit your requirements. 


STA-WARM ELECTRIC CO. 
565 N. Chestnut Street 
RAVENNA, OHIO 























See: 
Ideal Heat [Insulation 
on Electrical Products 








Knowing so well the 
needs and_ require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 
signed and modern equipment to produce the 
uniform and high quality of rods, wires and 
cables so necessary in a multitude of uses. 





Always glad to ship trial orders so the product 
may be tested in use and register its excellence. 


We will be pleased to quote on your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 
(In rounds, flats & squares) 

BARE & TINNED STRAND 
U. R. C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ROME CABLE CORPORATION 


Mills and executive offices 


330-400 Ridge Street - ROME, N. Y. 
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_ THE MASTER ELECTRIC CO. 
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” GENERAL CABLE CORPORATION 


Sales Offices: ATLANTA - 


NEW YORK + 





‘BOSTON - 
PHILADELPHIA - 


BUFFALO - 
PITTSBURGH > 


CHICAGO - 
ROME, (N.Y.) + 


GClEveEtaAND -« 
ST. LOUIS «+ 


DALLAS - 
SAN FRANCISCO > 


DETROIT - 
SEATTLE 


LOS ANGELES 
« WASHINGTON, (D. C.) 
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